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“‘Newallastic’’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 
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HOBBING MACHINES 
AND HOBS 


*%& Machine illustrated is the Sykes Universal Hobbing Machine 
Type HVI4, for spur and spiral gears up to 14’. diameter. 
Sykes Hobs are available for all makes of hobbing machines. 
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Certified Protection 


Vital irreplaceable records and documents, the 
real value of which cannot be insured, can be 
given certified protection against fire and burglary 
in the Remington Rand Safe-Cabinet. 


Fire causes enormous losses every year. Pre- 
cast, monolithic construction, reinforced insula- 
tion, careful control at every stage of manufacture, 
and furnace testing of the finished product enable 
the Safe-Cabinet to be certified for a degree of 
fire-protection equal to the most severe fire hazards. 


Safe-Cabinet doors swing easily on ball- 
bearing hinges, fold back flush with the safe when 
open, close with a double set of interlocking 
tongues. Bolts engage automatically when the 
door is closed. A drill-proof steel plate protects 
the locking mechanism against burglary. Ball- 
bearing castors make the safe easy to move. 


% Write for new Illustrated Folder 





REMINGTON RAND LIMITED (Dept. 31} 
1 New Oxford St., London, W.C.1. Tel. CHAncery 8838 








INTERIOR FITTINGS 


Safe-Cabinet shelves, +e. 

or 1” Reinforced, are a a... 
at 4” intervals on the suspension 
strips at each side of the safe. 


or lockers, fitted = 
lock, can be inserted in 
Safe-Cabinet exactly where B. 
are most convenient as a private 
compartment. 





PLAN-DRAWER UNITS 


Plan-Drawer sections, one, two, 
three or more units as required, 
can be built up at any convenient 
point in the Safe-Cabinet. Each 
Crawer is fitted with fixed back 
flan and hinged front flap to 
protect the drawings. 
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3% Ne Chr 
C.H. Steel Gear 
Biank - Forging. 
Finish machined 
at a nett pro- 
duction rate of 
90 per hour 





A. C. WICKMAN LIMITED 
COVENTRY =- 












Here's a typical example of production on the Wickman 6° 
Multi-Spindle Chucking Automatic, demonstrating the high output 
potential and cost cutting advantages of this range of machines. 
The 3% Nc. Chr. C.H. Steel Gear Blank forging shown below is 
completely machined in two operation cycles of 32 seconds each, 
change-over between first and second operations being completed 
by one operator in under 2} hours because there are no cams to 
change, 


The Wickman patent Autosetting Mechanism entirely 
with costly interchangeable cams; all feed strokes are adjusted 
by means of an Allen key in five minutes or less. 


Higher productivity demands an examination of the Wickman 
Multi-Spindle Automatic range. It comprises 3", 1", 13° and 2}° 
Bar Machines; 5° and 6” Chucking Machines. Write to the Wickman 
Technical Publications Department 

for Catalogue W.60. 
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.. . this cast steel rail expansion joint 
is ohe of ninety-four which are incor- 

rated in the structure of a bridge 
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For Gear Production ... 





... a Sign of Good Planning 





MAXICUT 


PRODUCTION GEAR SHAPERS 


Capacities up to 18" p.c.d. 


DRUMMOND BROS. LTD., GUILDFORD, ENG. 
Sle Selling Agents for the British Isles 

-- DRUMMOND ASQUITH (SALES), LTD. — 

KING EDWARD HOUSE — NEW STREET oe BIRMINGHAM 

Phone: Midland 3431-2-3 Grams: Maxishape, Birmingham 
also at LONDON and GLASGOW 
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The Gledhill-Brook Company was 
ic intimate with the early problems 
associated with the design and 
4 production of time recording 
machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs is the reduction of waste—the 


CLEDHILL BROOK 


TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 
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MerceR 


a new catalogue of interest to all 
users of Dial gauges and meas- 
uring equipment. 

Over 250 types of gauges are GAUGE DIVISION 


detailed in this publication. 

Have your name included on our SA LES & SERVICE 
mailing list by sending a postcard EYWOOD RD. - ST. ALBANS - ENGLAND 
to the address given here. Telephone: St. Albans 5313-5 





Established in 1858 the ‘‘ MERCER” works at St. Albans are open for inspection to customers interested 
in the combination of hand craftmanship and modern methods used in the manufacture of 
MERCER chronometers and gauges. 





Makers of the famous MERCER. gauges 
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> H 45°70 | 50° BRIGHT STEELS 
{ia Possessing greatly increased 
J bam machinability over ordinary 
“ steels are supplied in all 
standard sections and sizes 
AH > and many special shapes, in 
Free Cutting, Case Harden- 
ing, Carbon, Heat Treated 
Carbon and Alloy qualities. 
EXORS OF JAMES MILLS, LTD. 
INCREASED | INCREASED BREDBURY STEEL WORKS 
PRODUCTION} TOOL LIFE WOODLEY, Near STOCKPORT 
25°/o 300°/. TELEPHONE: WOODLEY 2231 (i0 LINES) 


















































TELEGRAMS: “MILLS” PHONE WOODLEY 


STOCKHOLDERS : 
LONDON: Brown Bros. Ltd., Buck & Hickman Ltd., Farmer, Stedall & Co, Mosers Ltd.. W. & C. Tipple 
Ltd. BELFAST: Kennedy & Morrison Ltd. BIRMINGHAM: Charles Wadé & Co., Ltd. BRISTOL: Godwin, 
Warren & Co., Ltd. GLASGOW: John & Charles Murray. HULL: Mosers, Ltd. KEIGHLEY: John W 
Laycock Ltd. LIVERPOOL: Mosers Ltd. MANCHESTER: Alfred Simpson Ltd NEWCASTLE-UPON- 
TYNE: W. Galloway & Co., Ltd. NORTHAMPTON: A. H. Allen & Co. (Engrs.) Ltd. NOTTINGHAM: 
Associated Engineering & Electrical Supplies Co., Ltd. 
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B.S.A. Tools Limited, produce 
Broaches for use throughout 
the Engineering Industry. 


Made from specia'ly selected 
steel, scientifically heat- 
treated, precision ground, 
B.S.A. Broaches are designed 
to provide an exceptionally 
fine finish to a high degree of 
accuracy. Particular attention 
is devoted to the elimination 
of distortion, to heat dissipa- 
tion and ability to withstand 
excessive wear. 


Extreme left is the largest high- 
speed steel Spline Broach made 
in England, to date. This is one 
of a set of three B.S.A. Broaches 
for machining bronze clutch 
hcusings. Lengthof broach-57in. 
Dia. 6 1/8in. No. of splines 10. 
Weight 58o lbs. 


By way of contrast a 0.05 in. 
dia. broach, 2 in. long, has also 
been made by B.S.A. Tools 
Limited. 


Customers’ requirements in 
accuracy, finish and produc- 
tion are carefully considered 
by BS.A. Broach Specialists. 
e e e They are anxious to assist in 


the solving of your broaching 


BIRMINGHAM, ENGLAND [i 


Sole Agents in Gt. Britain: 


BURTON, GRIFFITHS|& CO., LTD., 


FACTORS OF HIGH CLASS MACHINE & SMALL TOOLS. SMALL TOOLS DIVISION: 
MONTGOMERY STREET, SPARKBROOK, BIRMINGHAM, 11. TELEPHONE : VICTORIA 226! 


BRANCHES: LONDON - MANCHESTER * LEELCS* ERISTOL - NOTTINGHAM * GLASGOW __ BELFAST 
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TOOL HEADS 
___ effect big savings 


on tool costs 


Model ‘O’ — Range of Bore #,” - 14” 
Model ‘I’ — Range of Bore }” - 2” 


















Boring, Turning, Facing, Back-facing, etc. can 
be carried out by this head without the use of 
any special tools whatsoever. Saves the cost of 
large or special tools on the occasional job. Cut on 
the boring tool can be applied without stopping 
the spindle of the machine. This feature not only 
saves time but ensures constant boring speed 
and feed resulting in closer accuracy. Supplied 
in special case with full range of cutters, etc. 


Illustrated leaflet with pleasure on request. 


Your Enquiries are invited 


NEWALL GROUP SALES LTD 


Tel. Peterborough 3227 & 9 PETERBOROUGH 


Sole Selling Agents for Scotland: John S. Young & Co. Ltd., 257-26! Eglinton Street, Glasgow, C.5 
Sole Agent for Midland area: Stanley Howard, Ltd., 75-76 Exchange Bids, Stephenson Place, B’ghm, 2 























M40 - 
INTERNAL METER | 
Checking the dimensional accuracy of bores by means of 
the ‘Matrix’ Micro-Maag Internal Micrometer is an 
important step towards improved quality control. The 
fact that this instrument will measure bores directly to 
0.0001" “assures the maintained accuracy of a product 
during mass-production, as inaccuracies due to the 
gradual weer-of cutting or boring tools can be detected 
before an accumulation of faulty “work is produced. 


Coventry Gauge 
i TOOL C@. i: ix eerare 
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ANGLO-AMERICAN COUNCIL 
ON PRODUCTIVITY 
Return of Specialist Team on Mechanical Aids 
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Left to Right: Mr. M. A. Jenkinson (Representing the Mechanical Handling 
Engineers Association), Mr. N. Macdonald (Representing the British Compressed 
Air and Portable Electric Tool Manufacturers Association), Mr. W. J. Dimmock, 
A.M.1.P.E., Secretary of Team (Representing the Institution of Production 
Engineers), Mr. A. Roebuck, Leader of Team (Representing the Institution of 
Mechanical Engineers), Mr. B. Gardner, General Secretary of the A.E.U. 
(Representing the T.U.C.), Mr. J. Young, General Secretary of the Association 
of Engineering and Shipbuilding Draughtsmen (Representing the T.U.C.), 
Mr. G. G. Taylor (Representing the Institution of Electrical Engineers), Mr. 
E. Williamson (Representing the Engineering and Allied Employers National 
Federation), Mr. L. W. Robson, A.I.P.E. (Representing the Institute of Cost 
and Works Accountants), Mr. W. M. Hiorns, A.M.I.P.E. (Representing the 
Institution of Production Engineers). 


In welcoming the Specialist Team on Mechanical Aids on its 
return from America on Thursday, November roth, the Director 
and General Secretary of the Institution of Production Engineers, 
Major C. B. Thorne, M.C., said that the Institution was vitally 
concerned in the adoption of methods which would increase output, 


ANGLO-AMERICAN COUNCIL ON PRODUCTIVITY 


and reduce cost of production. The Institution would therefore 
place at the disposal of the Team all available facilities to enable 
their findings to be disseminated as widely as possible. 

All hoped that considerable national advantage would be 
forthcoming as a result of the investigations made by the Team, 
which had visited the United States under the auspices of the 
Anglo-American Council on Productivity. 

The Institution was particularly honoured by having one of its 
members, Mr. W. J. T. Dimmock, nominated as Secretary to the 
Team. It was further represented by Mr. W. M. Hiorns, and 
Mr. L. W. Robson, who, whilst officially representing the Institute 
of Cost and Works Accountants, is also a member of the Institution 
of Production Engineers. 




















INSTITUTION NOTES 
January, 1950 


INSTITUTION =Members who have not yet applied for tickets for the 
DINNER Institution Dinner which is to be held at the Dorchester 
Hotel, Park Lane, W.1, on February 23rd, 1950, are reminded that 
they should do so not later than 31st January, 1950. 


GRADUATESHIP 1. The Graduateship Examination of the In- 
EXAMINATION, 1950 stitution of Production Engineers will be held 
on Friday and Saturday, April 21st and 22nd, 1950. 

2. Examination Entry Forms, which are obtainable from the 
Head Office of the Institution, must be despatched so as to reach 
Head Office not later than roth March, 1950. 

3. No entry will be accepted unless accompanied by a Form of 
Application for Junior Membership, and the examination fee of 
ten shillings. 

4. Candidates must be under 28 years of age. 


5. Rules and Syllabus and copies of past two years’ Examination 
Papers may be obtained from Head Office (price 3d. per set). 


MEETING OF The Next Meeting of Council will be held on Thursday, 
COUNCIL January 26th, 1950, at 11 a.m., at 36, Portman Square, 
W.1, followed by the Annual General Meeting. 


WOLVERHAMPTON 4" Assistant is required in the Department of 
Engineering Production, a pioneer department 

& STAFFORDSHIRE : 

which has conducted successful advanced courses 

TECHNICAL COLLEGE . ‘ x : 

in Production Engineering for many years. 

Applicants should possess an engineering degree or equivalent 
qualification, and have good general engineering training. 

The salary will be in accordance with the Burnham Technical 
Scale, £300 to £555, with allowances for training, degree or 
equivalent. The commencing salary will take into account 
previous teaching and industrial experience. 

Further particulars and application form may be obtained from 
F. Lonsdale Mills, Esq., Clerk to the Joint Education Committee, 
Education Offices, North Street, Wolverhampton. 


EMPLOYMENT The Institution is informed that Remploy Ltd. desire 
FOR THE to appoint a Production Manager. This Company, 
DISABLED =which was established under the Disabled Persons 
Employment Act (1944), exists for the purpose of providing 
employment under special conditions in various parts of England, 
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Scotland and Wales, for those persons who are so severely disabled 
as to prevent their being employed in open industry. 

The person appointed would be responsible for the supervision 
of layout and control of production in a number of factories dealing 
with a wide diversity of materials and products, and will need good 
basic qualifications. The salary will not be less than £1,000 per 
annum. 

Remploy Ltd. have their headquarters at 25/28, Buckingham 
Gate, London, S.W.1. 


RESEARCH The following I.P.E. publications are available for 
PUBLICATIONS sale, and may be obtained from the Production 
Engineering Research Association, Staveley Lodge, Melton 
Mowbray, Leicestershire. 


“ Practical Drilling Tests,” price 21/-. 

** Report on Surface Finish,” price 15/6. 

** Acceptance Test Charts for Machine Tools,” Part I, price 5/6. 
** Machine Tool Test Charts,” Part III, price 5/6. 

** Machine Tool Test Charts,” Part IV, price 5/6. 

“* Machine Tool Research and Development,” price 10/6. 


NEWS OF MEMBERS 


Mr. P. H. Khanna, is now Assistant Works Manager in the 
Carriage and Wagon Shops of the G.I.P. Railway, Matunga, 
Bombay. 


Mr. L. G. Box, is now Efficiency Engineer with Massey Harris, 
Ltd., of Manchester and Kilmarnock. 


Mr. A. Beecham, is now Works Manager of Courtaulds Limited 
Bakelite Moulding Department, Coventry. 


Mr. E. Levesley, Hon. Secretary of Sheffield Section, is now 
Manager of the Process Planning and Machine Tool Department at 
the English Steel Corporation, Ltd., Sheffield. 


Mr. E. J. Newcomb, has joined the staff of Schweppes, Ltd., 
London, as a Management Trainee. 


Mr. W. R. Deione, has taken up an appointment as Works Man- 
ager, P.T. Dept., Broom and Wade, Ltd., High Wycombe. 


Mr. C. E. A. Griffin, O.B.E., has been appointed Divisional 
Works Manager of the Motor Accessory Division of S. Smith 
& Sons (England) Ltd., Cricklewood. 
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BRITISH The following Standards have recently been issued and 
STANDARDS are obtainable from the British Standards Institution, 
28, Victoria Street, Westminster, S.W.1. 


825: 1949 Mild steel shackles. (Price 5/-, post free.) 
I.P.E. Representative on appropriate B.S.I. Committee : 
Mr. J. E. Baty. 


649: 1949 Reciprocating internal combustion engines for 
marine auxiliary and land service (excluding carburettor 
type). (Price 2/-, post free.) 

I.P.E. Representative on appropriate B.S.I. Committee : 
Mr. J. E. Baty. 


1574: 1949 Split cotter pins. (Price 2/-, post free.) 
I.P.E. Representative on appropriate B.S.I. Committee : 
Mr. J. E. Baty. 


1553: Part I: 1949 Graphical symbols for pipes and valves. 
(Price 2/-, post free.) 
I.P.E. Representative on appropriate B.S.I. Committee : 
Mr. J. E. Baty. 


STANDARDS .Members who have not already done so, are asked 
INDEX if they would kindly complete and return the Standards 
Index Card as soon as possible, in order that our records may be 
brought up to date. 


BOOKS “A Fair Day’s Pay,” by J. J. Gracie. Management 
RECEIVED Publications Trust, Ltd. Price 10/6 net. 

** Testing Machine Tools,” by Dr. George Schlesinger. Machin- 
ery: Publishing Co. Ltd., Brighton. Price 17/6 net. 

Among recent books received is a copy of the newly issued 5th 
edition of the late Georg Schlesinger’s book, ‘‘ Testing Machine 
Tools.” This new edition, as well as containing the material 
established by the original work, has been brought up to date and 
new work included, consisting of a chapter dealing with Acceptance 
Tests for woodworking machinery. A.LS. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted to 
TO NEW MEMBERS ™¢ct requirements, and in order to avoid carrying 

; heavy stocks, it has been decided that the Journal 
will only be issued to new Members from the date they join the 
Institution. 


IMPORTANT 2” Order that the Journal may be despatched on 
—_———_——itime, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 
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SECTION MEETINGS 


The following meetings have been arranged to take place in 
January and February. Where full details are not given, these 
have not been received at the time of going to press. 


January 
end YORKSHIRE SECTION. A lecture on ‘“ Modern 


4th 


4th 


5th 


6th 


7th 


gth 


10th 


Measuring and Inspection Equipment and Its Application ” 
will be given by Mr. E. Clarke, at the Hotel Metropole, 
King Street, Leeds, 1, at 7-00 p.m. 


NOTTINGHAM SECTION. A lecture on “ Noise and 
Vibration in Machinery,” to be illustrated by slides, will 
be given by Dr. W. A. Tuplin, D.Sc., M.I.Mech.E., at the 
Victoria Station Hotel, Milton Street, Nottingham, at 7-00 
p-m. 


WOLVERHAMPTON SECTION. A lecture on ‘‘ Mech- 
anical Mishaps and Their Relation to Design and Work- 
manship ” will be given by Mr. G. E. Windeler, M.C.E., 
M.I.Mech.E., M.I.Mar.E., at the West Midland Gas 
Board Demonstration Room, Clarence Street, Wolver- 
hampton, at 7-00 p.m. 


GLASGOW SECTION. An Informal Discussion on 
** Metal Cutting,” led by Mr. G. V. Stabler, will be held 
at the Institution of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow,.C.2, at 8-00 p.m. 


WEST WALES SUB-SECTION. A lecture on “ The 
Production Engineer—His Education and Training,” will 
be given by Mr. T. B. Worth, M.I.Mech.E., M.I.P.E., 
A.M.LE.E., in the Civic Buildings, Swansea, at 7-30 p.m. 


YORKSHIRE GRADUATE SECTION. A visit has been 
arranged to the Yorkshire Copper Works, Ltd., Stourton, 
Leeds, 10, commencing at 2-15 p.m. 


SHEFFIELD SECTION. A lecture on “ Education of a 
Production Engineer ” will be given by Dr. H. Schofield, 
C.B.E., M.I.P.E., at the Royal Victoria Station Hotel, 
Sheffield, at 6.30 p.m. 


BIRMINGHAM GRADUATE SECTION. A lecture on 
** Production Managements Responsibility for Produc- 
tivity ” will be given by Mr. B. H. Dyson, M.I.P.E., F.1.1.A., 
at the James Watt Memorial Institute, Great Charles Street, 
Birmingham, 3. at 7-00 p.m. 
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January—cont. 


1oth 


11th 


11th 


12th 


13th 


13th 


16th 


17th 


17th 


18th 


WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “ Planning” will be given at the West Midland 
Gas Board Demonstration Room, Darlington Street, 
Wolverhampton, at 7-15 p.m. 


PRESTON SECTION. A lecture on “ Payment by 
Results ” will be given by Mr. A. J. Charnock, M.I.P.E., 
at the Harris Institute, Corporation Street, Preston, at 
7-15 p.m. 

WESTERN SECTION. A lecture on ‘“ Incentives for 
Production ”’ will be given by Mr. C. L. Taylor, A.M.1.P.E., 
at the College, Swindon, at 7-30 p.m. 

HALIFAX GRADUATE SECTION. A lecture on 
** Metal Spraying ” will be given by Mr. W. Wall, at the 


Halifax Municipal Technical College, Halifax, at 7-00 
p.m. 


COVENTRY SECTION. A lecture on “ Factory Adminis- 
tration from the Accountants’ Viewpoint ” will be given by 
Mr. E. A. Hyde, A.I.P.E., at the Greyfriars Rooms, The 
Geisha Cafe, Hertford Street, Coventry, at 7-00 p.m. 


EASTERN COUNTIES SECTION. A lecture on “‘ Indus- 
trial Applications of the Lost Wax Process” will be given 
by Mr. A. Short, A.M.I.P.E., in the Lecture Hall, Electric 
House, Ipswich, at 7-30 p.m. 

DERBY SUB-SECTION. A lecture on “ Modern Milling 
Practice” will be given by Mr. W. S. B. Kidd, at the 
School of Art, Green Lane, Derby, at 7-00 p.m. 


DUNDEE SECTION. A lecture on “ British Manage- 
ment at the Cross Roads ” will be given by Mr. Lewis C. 
Ord, at Mathers Hotel, Whitehall Crescent, Dundee, at 
7.15 p.m. 


MANCHESTER GRADUATE SECTION. A lecture on 
“Recent Improvements in Production Methods” will be 
given by the Section Chairman, Mr. R. Cleary, Grad.I.P.E., 
G.I.Mech.E., in the Reynolds Hall, College of Technology, 
Manchester, at 7-15 p.m. 


BIRMINGHAM SECTION. A lecture on “ The Nature 
and Economics of the Machine Tool Industry ” will be given 
by Messrs. W. V. Hodgson, M.I.P.E., and E. A. Hyde, 
A.I.P.E., at the James Watt Memorial Institute, Great 
Charles Street, Birmingham, 3, at 7-00 p.m. 
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18th 


18th 


18th 


19th 


19th 


19th 
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January—cont. 


EDINBURGH SECTION. A lecture on “ Education for 
Management ”’ will be given by Lt.-Col. L. Urwick, O.B.E., 
M.C., M.A., M.I.P.E., C.I.Mech.E., F.I.1.A., at the North 
British Station Hotel, Edinburgh, at 7.30 p.m. This is a 
joint meeting: with the East of Scotland Branch of the 
Institute of Personnel Management. 


LIVERPOOL SECTION. A lecture on ‘“ Valid Incen- 
tives ’’ will be given by Mr. E. C. Gordon England, M.I.P.E., 
F.I.N.I., F.R.Ae.S., F.1.1.A., at Radiant House, Bold 
Street, Liverpool, at 7-15 p.m. 


LUTON GRADUATE SECTION. A lecture on ‘‘ Modern 
Adhesives ”’ will be given by Mr. T. C. Ford, Stud.I.P.F., 
in the Small Assembly Room, Town Hall, Luton, at 7-30 
p-m. 


MANCHESTER SECTION. A lecture on “ Effective 
Use of Materials ’’ will be given by Mr. R. F. Archer, at the 
Mechanics Institute, Crewe, at 7-15 p.m. 


NORTHERN IRELAND SECTION. A _ lecture on 
** Material Handling ” will be given by Mr. Hartford M. 
King, at the Municipal College of Technology, Belfast, at 
7-00 p.m. 


WESTERN SECTION. A lecture on “ Production and 
Inspection on Gears’ will be given by Mr. J. Milwain, 
M.1.P.E., M.I.E.I., at the Grand Hotel, Bristol, at 7-15 
p.m. 


GLASGOW SECTION. A _ lecture on “ Apprentice 
Training” will be given by Mr. C. A. Packer, 
A.M.I.Mech.E., at the Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow, C.2, at 7-30 p.m. 


LEICESTER AND DISTRICT SECTION. A lecture on 
** Metals in the Service of Man ” will be given by Dr. W. O. 
Alexander, at the Leicester College of Technology, Room 
104, The Newarke, Leicester, at 7-00 p.m. 


LONDON SECTION. A lecture on “ The Relation 
Between Technical Education, Training and Production ” 
will be given by Messrs. T. W. Price, M.I.P.E., A.I.1.A., 
and T. B. Worth, M.I.Mech.E., M.I.P.E., A.M.I.E.E., at 
the Royal Empire Society, Northumberland Avenue, 
London, W.C.2, at 7-00 p.m. 
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January— cont. 


20th 


2Ist 


23rd 


23rd 


25th 


25th 


27th 


27th 


goth 


goth 


NORTH EASTERN GRADUATE SECTION. An 
Address will be given by the President of the Senior Section, 
Mr. L. Walker, M.I.P.E., in the Neville Hall Mining 
Institution, Westgate Road, Newcastle-upon-Tyne, 1, at 
7-00 p.m. 


YORKSHIRE GRADUATE SECTION. A lecture on 
“‘ History and Developments of the Diesel Engine ”’ will be 
given by Mr. J. Whitaker, at the Great Northern Station 
Hotel, Leeds, 1, at 2.30 p.m. 


COVENTRY GRADUATE SECTION. A lecture on 
“Die Casting” will be given by Mr. Robinson, in the 
Greyfriars Rooms, Geisha Cafe, Hertford Street, Coventry, 
at 7.15 p.m. 


HALIFAX SECTION. A lecture on “ Production Manage- 
ment Problems ” will be given by Mr. M. Seaman, M.Sc., 
M.1.Mech.E., M.I.P.E., A.M.I.E.E., at Whiteley’s Cafe, 
Westgate, Huddersfield, at 7-00 p.m. This is a joint meeting 
with the “ D.B.T.” Engineering Society. 


SHREWSBURY SUB-SECTION. A lecture on “‘ Modern 
Die Forging Practice ”’ will be given at the Walker Technical 
College, Oakengates, at 7-30 p.m. 


SOUTH WALES AND MONMOUTHSHIRE SECTION. 
A lecture on “ Starting a New Factory ” will be given by 
Mr. A. R. Northover, A.M.I.P.E., at the South Wales 
Institute of Engineers, Park Place, Cardiff, at 6-45 p.m. 


LIVERPOOL SECTION. A Ladies’ Night will be held 
at Reeces Restaurant, Parker Street, Liverpool. 


LONDON GRADUATE SECTION. A lecture on 
“Factors Which Govern Productivity” will be given by 
Mr. Ian Mikardo, M.P., at the Institution ‘of Production 
Engineers, 36, Portman Square, London, W.1, at 7-15 p.m. 


MANCHESTER SECTION. A lecture on ‘‘ Measurement 
of Productive Efficiency ” will be given by Mr. W. C. 
Puckey, M.I.P.E., F.1.1.A., at the College of Technology, 
Sackville Street, Manchester, at 7-15 p.m. 


NORTH EASTERN SECTION. A lecture on “‘ Protective 
Finishes ” will be given by Mr. A. Messenger, in the Neville 
Hall Mining Institution, Westgate Road, Newcastle-upon- 
Tyne, 1, at 7-00 p.m. 































gist 


gist 


Ist 


Ist 


Ist 


grd 


grd 


4th 


6th 


INSTITUTION NOTES 


January—cont. 


LINCOLN SUB-SECTION. A lecture will’be given by 
Mr. S. Richards at Messrs. Ruston & Hornsby’s Canteen, 
Anchor Street Works, Lincoln, at 7-15 p.m. 


LUTON, BEDFORD AND DISTRICT SECTION. 
A lecture on “ Electronics in Industry ” will be given by 
Mr. J. S. Sargrove, in the Small Assembly Room, Town 
Hall, Luton, at 7-00 p.m. 


February | 


NOTTINGHAM SECTION. A lecture on “ Joint Con- 
sultation,” to be illustrated by a sound film, will be given 
by Mr. F. E. Maer, M.1.P.E., at the Victoria Station Hotel, 
Milton Street, Nottingham, at 7-00 p.m. 


PRESTON SECTION. A lecture on “ Corrosion of 
Metals” will be given by Mr. W. Murray, A.M.C.I., 
F.R.I.C., F.C.S., M.Inst.F., at Clayton, Goodfellow & Co., 
Ltd., Atlas Iron Works, Park Road, Blackburn, at 7-15 
p-m. 


WOLVERHAMPTON SECTION. A lecture on “‘ Drop 
Forgings, Production Practice and Application” will be 
given by Mr. R. P. Brookes, at the Dudley and Staffordshire 
Technical College, Dudley, at 7-00 p.m. 


BIRMINGHAM SECTION. A lecture on “ Productivity 
and Costs” will be given by Mr. W. S. Risk, B.Comm.(Edin.), 
C.A., F.C.W.A., at the Chamber of Commerce, 95, New 
Street, Birmingham, at 6-30 p.m. This will be a Joint 
Meeting with the Birmingham Branch of the Institute of 
Cost and Works Accountants. 


WEST WALES SUB-SECTION. A lecture on “ The 
Metallurgist’s Place in Production Engineering ”’ will be 
given by Mr. E. R. Gadd, F.I.M., at the Y.M.C.A., St. 
Helen’s Road, Swansea, at 7-30 p.m. 


YORKSHIRE GRADUATE SECTION. A visit has been 
arranged to the Hunslet Engine Co., Ltd., Hunslet Engine 
Works, Jack Lane, Leeds, 10, commencing at 2-15 p.m. 


HALIFAX SECTION. A lecture on “‘ The History and 
Development of the Automatic Loom”’ will be given by 
Mr. H. de G. Gaudin, B.A., M.I.Mech.E., at the White 
Swan Hotel, Halifax, at 7-15 p.m. 
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February—cont. 


YORKSHIRE SECTION. A lecture on ‘“ Industrial 
Finishes ” will be given by Messrs. C. F. Hennessey and 
C. C. Gladwell, at the Hotel Metropole, King Street, 
Leeds, 1, at 7-00 p.m. This will be followed by a film 
entitled ‘‘ The Technique of Spray Painting.” 


WOLVERHAMPTON GRADUATE SECTION. A lec- 
ture on “ Resistance Welding ” will be given by Mr. C. E. 
Slade, M.Inst.W., at the Dudley and Staffordshire Technical 
College, Dudley, at 7-15 p.m. 


MANCHESTER GRADUATE SECTION. A lecture on 
“* Surface Coating and Synthetic Finishes ”’ will be given by 
Mr. W. Howard, A.M.I.Mech.E., in the Reynolds Hall, 
College of Technology, Manchester, at 7-15 p.m. 


CORNWALL SECTION. A lecture on “ Diesel Engine 
Development ” will be given by Mr. Freeman Sanders, 
M.I.A.E., at Holman’s Canteen, Dolcoath Road, Cam- 
borne, at 7-15 p.m. 


COVENTRY SECTION. A lecture on “‘ Modern Develop- 
ments in Measurement Including Screw Threads ”’ will be 
given by Mr. W. H. Foster, A.M.I.P.E., M.I.E.I., at the 
Greyfriars Rooms, The Geisha Cafe, Hertford Street, 
Coventry, at 7-00 p.m. 


EASTERN COUNTIES SECTION. A lecture on 
** Motion Study ” will be given by Miss A. G. Shaw, M.A., 
M.I.P.E., in the Lecture Hall, Electric House, Ipswich, 
at 7-30 p.m. 

WESTERN SECTION. A lecture on “ Electronics in 


Industry ” will be given by Mr. L. G. Ward, B.Sc., at the 
Wheatstone Hall, Brunswick Road, Gloucester, at 7-30 p.m. 


BIRMINGHAM. The Senior and Graduate Sections will 
hold a joint Buffet Dance at the Botanical Gardens, 
Edgbaston. 


SHEFFIELD SECTION. A lecture on “ Ball and Roller 
Bearing Manufacture ” will be given by Mr. R. K. Allan, 
M.I.P.E., A.M.I.Mech.E., at the Royal Victoria Station 
Hotel, Sheffield, at 6-30 p.m. 


BIRMINGHAM GRADUATE SECTION. A “ Brains 
Trust ’’ has been arranged, when questions will be answered 
by leading Industrialists, at the James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, at 7-00 p.m. 


II 
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February—cont. 


DUNDEE SECTION. A lecture on “ Air Operated 
Fixtures ” will be given by Mr. C. M. P. Willcox, at Mathers 
Hotel, Whitehall Crescent, Dundee, at 7-15 p.m. 


BIRMINGHAM SECTION. A lecture on ‘“‘ Automatic 
Bar Machines and Their Application from the Users’ Point 
of View ” will be given by Mr. A. W. Nye, at the James 
Watt Memorial Institute, Great Charles Street, Birmingham, 
3, at 7-00 p.m. 


EDINBURGH SECTION. A lecture on “ Air Operated 
Fixtures ” will be given by Mr. N. P. Watts, at the North 
British Station Hotel, Edinburgh, at 7-30 p.m. 


LIVERPOOL SECTION. A lecture on “ Costing as an 
Aid to Management ” will be given by Mr. H. H. Norcross, 
A.LP.E., F.C.W.A., F.1.1.A., at Radiant House, Bold 
Street, Liverpool, at 7-15 p.m. This is a joint meeting with 
the Institute of Cost and Works Accountants, the Institute 
of Industrial Administration, and the Institute of Office 
Management. 


LONDON GRADUATE SECTION. A visit has been 
arranged to the Glacier Metal Company Ltd., Alperton, 
Wembley, Middlesex, commencing at 2-30 p.m. 


LUTON GRADUATE SECTION. A lecture on “‘ Photo- 
graphy in Industry” will be given by Mr. G. A. Jones, 
M.A., A.R.I.C., F.R.P.S., in the Small Assembly Room, ° 
Town Hall, Luton, at 7-30 p.m. 


WESTERN SECTION. A lecture on “ Activities of the 
Production Engineering Research Association ”’ will be given 
by Dr. D. F. Galloway, B.Sc. (Hons.), M.I.P.E., at the 
Grand Hotel, Bristol, at 7-15 p.m. 


GLASGOW SECTION. A lecture on “‘ Precision Casting ”’ 
will be given by Dr. F. M. Hudson, F.I.M., at the Institution 
of Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, at 7-30 p.m. 


LONDON SECTION. A lecture on ‘‘ Works Organisation 
for Large Scale Research and Development of Aircraft 
Engines ” will be given by Mr. J. S. Paget, B.A. (Cantab.), 
A.M.I.Mech.E., M.I.P.E., at the Royal Empire Society, 
Northumberland Avenue, London, W.C.2, at 7-00 p.m. 
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February—cont. 


LONDON GRADUATE SECTION. A lecture on 
** Valid Incentives” will be given by Mr. E. C. Gordon 
England, M.I.P.E., F.I.N.A., F.R.Ae.S., F.I.1.A., at the 
Institution of Production Engineers, 36, Portman Square, 
London, W.1, at 7-15 p.m. 


“NORTH EASTERN GRADUATE SECTION. A film 


show has been arranged, when ‘“ Through the Mill,” 
“ The Tube Age,” and “* Pluto Job 99” will be shown, in 
the Neville Hall Mining Institution, Westgate Road, 
Newcastle-upon-Tyne, 1, at 7-00 p.m. 


YORKSHIRE GRADUATE SECTION. A lecture on 
** Photo-Elasticity for Engineers”? will be given by Mr. 
J. Ward, B.Sc., Ph.D. (London), M.I.Mech.E., M.I.Mar.E., 
at the Great Northern Station Hotel, Leeds, 1, at 2-30 p.m. 
This lecture will be illustrated by lantern slides and a 
display of models and photographs. 


DERBY SUB-SECTION. A lecture on ‘“‘ Arc Welding ” 
will be given at the School of Art, Green Lane, Derby, at 
7-00 p.m. 


NORTH EASTERN SECTION. A lecture on ‘ The 
Human Factor in Productivity”? will be given by Dr. 
Elliot Jacques, M.D., in the Neville Hall Mining Institution, 
Westgate Road, Newcastle-upon-Tyne, 1, at 7-00 p.m. 


NORTHERN IRELAND SECTION. A lecture on “* The 
Education of the Production Engineer” will be given by 
Mr. T. B. Worth, M.I.P.E., M.I.Mech.E., A.M.I.E.E., at 
the Municipal College of Technology, Belfast, at 7-00 p.m. 


SHREWSBURY SUB-SECTION. A lecture on “‘ Modern 
Milling Practice ’’ will be given by Mr. W. S. B. Kidd, at 
the Technical College, Shrewsbury, at 7-30 p.m. 


SOUTH WALES AND MONMOUTHSHIRE SECTION. 
A lecture on “ Precision Castings for General Engineering 
Purposes” will be given by Dr. F. Hudson, at the South 
Wales Institute of Engineers, Park Place, Cardiff, at 6-45 
p.m. 


LEICESTER AND DISTRICT SECTION. Three Papers 
will be read by Section Members, followed by a discussion, 
at the Leicester College of Technology, Room 104, The 
Newarke, Leicester, at 7-00 p.m. 
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February—cont. 


LUTON GRADUATE SECTION. A visit has been 
arranged to the Wealdstone Works, Kodak Ltd., Harrow, 
Middlesex. Further information may be obtained from the 
Section Honorary Secretary. 


BIRMINGHAM GRADUATE SECTION. An afternoon 
visit has been arranged to Hams Hall, ‘‘ B’’ Power Station, 
Lea Marston, Minworth, Birmingham. 


HALIFAX GRADUATE ‘SECTION. A lecture on 
“Noise and Vibration in Machinery” will be given by 
Dr. W. A. Tuplin, D.Sc., M.I.Mech.E., at the White Swan 
Hotel, Halifax. The Annual General Meeting will be held 
at 2-00 p.m., and will be followed by the above lecture at 
2-30 p.m. 

MANCHESTER SECTION. A lecture on “‘ Advance of 
Industrial Heat Treatment” will be given by Mr. J 


McHenry, A.M.I.F., A.M.I.T., at the College of Technology, 
Sackville Street, Manchester, at 7-15 p.m. 


LINCOLN SUB-SECTION. An evening visit has been 
arranged to the works of Rose Bros. (Gainsborough) Ltd., 
Gainsborough, commencing at 7-00 p.m. 


LUTON, BEDFORD AND DISTRICT SECTION. A 
documentary film on “‘ Mechanical Handling” will be 
shown in the Small Assembly Room, Town Hall, Luton, 
at 7-00 p.m. 
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| Notice of 
| ANNUAL GENERAL MEETING 


Notice is hereby given that the Annual General Meeting of the 
Institution will be held on Thursday, January 26th, 1950, at the 
Institution’s Headquarters, 36, Portman Square, London, W.1, 
| at 4 p.m. 
Agenda 
. Notice convening Meeting. 
. Minutes of previous Annual General Meeting. 
. Report on Election of Members of Council. 
. Annual Report of the Council. 


. Presentation of Statement of Income and Expenditure, and 
Balance Sheet, and Auditors’ Report. 


. Adoption of Amendments to Articles of Association as circu- 
lated herewith. 


. Election of Auditors, 1949-50. 
. Election of Solicitors, 1949-50. 
g. Votes of Thanks. 
| By order of the Council, 
C. B. THORNE, Director and General Secretary. 


ao ot OND & 


on 


BALANCE SHEET 
and Income Expenditure Account for the 
Year ended 30th June, 1949 














36 PORTMAN SQUARE , LONDON : W.1 
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as at 
1948 ( 
ACCUMULATED FUNDS AND SURPLUS 1948 
£ £.«¢ - «= 
24,428 Tue Viscount Nurrrecp Girt uae aoe jn aa -. 24,428 19 8 £ 
100 ‘Tue Lorp Austin Prize Funp __.... i - see aad 100 0 0 3,46 
100 Tue HutcHinson Memoriar FunpD an sa i oa 100 0 0 
—_——_——— 24,628 i9 
1,272 LEASEHOLD Premises SINKING FUND =e Pas = .. 1,998 16 8 
700 DiLapmwatTions Reserve FunpD yas i sa ion 800 0 oO 
—————._ 2,198 16 4 
Lire Susscriptions: Jess amount transferred to Income and ? 
7 Expenditure Account ... ; 1s vs ah ae 387 9 { 1,47 
INCOME AND ExpENDITURE ACCOUNT : . 
Balance as at July rst, 1948 . ... 13,645 15 11 24,62 
13,646 Less Excess of Expenditure over - Income for ‘the year «+ «755933 15 7 ] 
—___—___—_ 6,112 0 1,97 
33,327 5 | 
783 Haz.LeTron LiprarRy MEMORIAL ... wie wile mal ai 705 5 9 
— SCHOFIELD SCHOLARSHIP... om pie ee ils ‘eis 205 0 0 
cea gio 5 3,56 
CURRENT LIABILITIES 
2,237 Sunpry CREDITORS ... Oh i aces oe 942 14 I1 4,00 
170 SusscripTions Receive In ADVANCE ash = va ses 399 4 10 4,00: 
820 Structurat Repairs AccOUNT . , ‘ .. 1,000 0 0 
196 FURNITURE AND ~ panned AccouUNT “i — sal ae — 10 
BANK OVERDRAFT .. sii .- 7,262 18 4 1,27, 
Less Balances in hand on Petty Cash and 
Sections accounts ... ‘a wale . 2,094 19 6 
———_———__ 5, 167 18 10 
——————_ 7,509 18 
Nore.—There is a contingent liability in respect of the completion 
of structural repairs at 36, Portman Square, and in 
respect of certain pending legal proceedings. 
£44:499 I, am 
44,499 £41,747 LL 44,495 
Report 
( 
} were ne 
Institut 
have be 
incorpo 
- = 
nooks 0 
to the b 
requires 
fair vie 
HERBERT SCHOFIELD, President. ne 
J. E. HILL, Chairman of Council and Finance Committee. Aldwyc 
C. B. THORNE, Director and General Secretary. ondon 
pith Oct 
INCOME and EXPENDITURE ACCOUNT for the ye nde 
1943 
£ ; a 1948 
10,547 To Salaries ... , wi ae ine saa ... 12,559 18 £ 
673 » Rent, Light, Heating and C leaning a i ca oe eis ‘je 1,204 I! 
2,086 » Section Expenses M 7” aa axa poe 2,583 2 }. 17,37 
3,538 » Printing, Postages, Stationery and Telephone. and dis = ie 5.237 9 36 
8,456 » Cost of Journal .. , «+ 10,712 10 4 
1,484 » Travelling and Expenses of Meetings other than Section Meetings ee 1,827 4 1,161 
142 » Audit Fee ; ia ca ~~ eee 157 10 6,100 
50 » Professional C! harges and ‘Insurance : ‘ “ oS oo ane 299 3 271 
112 » Donations and Grants ... iets hiss ake = wit tas whe Ie 5 = 
284 » Repairs and Renewals ... ‘ia ae =i <a 607 11 1,40. 
- » National Convention, 1948—Administrative Cost. ous one aa 52 5 1,33 
—_— » » » Part cost of —— Journal va } o 
961 o Miscellaneous © ... aes an aid 232 7 
127 » Transfer to Leasehold Premises ‘Sinking Fund. - owe aye owe 127 3 
100 » » » Dilapidations Reserve Fund wore as aia _— ae 100 0 
-— » » » Structural Repairs Account se sie ese i 308 15 
— » Amount written off Furniture, Fixtures and Plant ue a és 611 





Loss on Sale of Investments... . nt in ae on _ 


£37,027 9 28,004 































ORPRODUCTION ENGINEERS 
SHEE} 3, at 30th June, 1949 
} 








1948 ae 
. FIXED ASSETS 
is ; —_ a - s. de 
3,481 LEASEHOLD PREMISEs at cost aos wo 3.481 0 0 
(Depreciation is provided by a a Sinking Fund) 
8 19 Furniture, Frrrincs AND PLanrt at the net amount standing in 
7 the Institution’ s books at eee -™ 1948 whe ate «. 1,530 19 3 
Additions during year . a ae -. 2,373 7 8 
98 16 4 - ; 3,904 Soa 
87 9 { 1,475 Less Depreciation—Overseas Sub-Councils only . 1 6 ‘ 
——— 3,897 15 5 
24,629 Funp INVESTMENTS at cost : as scheduled pa a bie 24,628 19 8 
(Market Value, £24,951) 
2 6 1,972 SinkING Funp Potictgs : as scheduled ... ns on a 2,198 16 8 
als (Premiums Paid) 
~ 34,206 11 9 
CURRENT ASSETS 
10 5 3,507 Sunpry Desrors, Deposits AND STOCKS ... 4,058 8 3 
PRopUCTION ENGINEERING RESEARCH ASSOCIATION OF GREAT 
4,000 BRITAIN io ere .. 2,000 0 0 
4,002 GENERAL INVESTMENTS at cost : as scheduled... eae «- «1,192 10 O 
(Market Value, £1,093) 
100 Unrrep Buitpine Society Deposit a anes a ise 350 0 0 
1,273 Casn : At Bank and In Hand me . ae alah — 
' 7,540 18 3 
09 18 
10 §- 
Na £41, 747 10 0 
REPORT OF THE AUDITORS TO THE MEMBERS OF THE INSTITUTION OF PRODUCTION Encumans : 

We have obtained all the information and explanations which, to the best of our knowledge and belief 
were necessary for the purposes of our audit. In our opinion proper books of account have been kept by the 
Institution so far as appears from our examination of those a Audited Balance Sheets and Accounts 
have been received from the South African and Australian Sub-Councils. Both these Accounts have been 
incorporated in the above Balance Sheet and annexed Income and Expenditure Account. We have examined 
the above Balance Sheet and annexed Income and Expenditure Account which are in agreement with the 
books of account audited by us and the audited Sub-Councils Accounts supplied to us. In our opinion and 
to the best of our information and acc ording to the explanations given us the said accounts give the information 
required by the Companies Act, 1948, in the manner so required and the Balance Sheet gives a true and 
fair view of the state of the Institution’s affairs as at goth June, 1949, and the Income and Expenditure 

arr seer gives a true and fair view of the excess of expenditure over income for the year ended on that date. 
Aldwych House, Gipson, AppLesy & Co., 


ndon, W.C.2 Auditors, 


* October, 1949- Chartered Accountants. 
= Y€4ended 30th June, 1949 (including Overseas Sections) 











£ s. | 1948 : 
559 18 4 ' = : E «a& £ sd. 
204 11 By Subscriptions Received— : 
583 2 }) «7.370 Current ae ae ae aos tie ow .+. 19,226 14° 10 
237 9 360 Arrears — aes po ae oie -- 28 6 3 
712 10 4 ——————_ 19,515 1 1 
827 4 1,166 » Interest on Investments ee eve ou aes eve eee ees 1,000 6 o 
157 10 6,100 » Journal Receipts... on ae ose net in qe ove ene 8,653 5 11 
299 3 276 » Sale of Publications = eae es ne a a ae ae 258 16 4 
III 5 - » Profit on Sale of Investments ... as si Ras on es bie 60 4:10 
607 11 1,401 » War Damage Refund ... ch me — iat es — 
352 5 1,331 » Balance being Excess of Expenditure over Income ... wo ove eee 7.533 15 7 
o 

232 7 
127 3 
pe ° 
308 15 

6 11 





£37,027 9 9 





DETROIT PUBLIC LIBRARY 





INVESTMENTS, 30th JUNE, 1949 

















, ar eS £ sd. 
Scuepu.te or Funp Investments. 
The Viscount Nuffield Gift : 


piss 19 10 3¢% War Stock - _ -- 7,428 19 8 
8,389 9 6 30 National Defence Stock, 1954/58. ; 8,000 0 o 
naa ° Oo 4% Canadian Pacific Railway Perpetual ¢ Consoli- 
dated Debenture Stock ... «» 9,000 0 O } 
————_—— 24,428 19 8 | 
The Lord Austin Prize Fund : 
£95 8 5 Ste V War Stock ‘a a aie _ ie “4 100 0 0 
Hutchinson Memorial 
£95 8 5 uo War Stock ... one on = wei - 100 0 0 


£24,628 19 8 


ScHEeDULE oF GENERAL INVESTMENTS eccagaaaen aan. 


Paine tee 


27412 0 : % War Stock a ais wai sta 290 oO 
148 311 34% War Stock “~ dai on ose kon oe 150 0 0 
aut 13 8 3%% War Stock e wee ms ‘ies a aa 400 0 Oo 
190 16 11 3$% War Stock ie oe ois ie nie we 200 0 Oo 
£37 17 2 3¢% War Stock eae ae os ‘es _ eid 49 00 
£50 3%% War Stock ie a we a es aa 52 10 0 
Total as per Balance Sheet wen qs ns - ae £1,132 10 oO 


Scuepu.e or Sinxinc Funp Pouicies. 


Leasehold Premises Sinking Fund : 
Norwich Union Life Insurance Society Policy—Premium Paid... 1,398 16 8 
Dilapidations Reserve 
Geueral Accident Fire & Life Assurance io Capeetan Ltd. raat 
Premium Paid ‘ 800 0 Oo 


S25 ee eee 


£2,198 16 8 








—_— 








Articles of Association 


Proposed Amendments to be submitted to the Annual General Meeting on 
Thursday, January 26th. 1950. 


Article No. 
2 
5 
7 


9 
10 


t3 


16 


28 


38 


39 


40 


46 


49 


54 


Amendment 
Line 2—delete “‘ is and substitute “* was.” 
Line 1—delete “ after.” 
Line 3—delete “‘ person who ” and substitute “‘ persons as.” 
Delete “ I.P.E.”’ where quoted and substitute in each case “‘ I.Prod.E.’’ 
Line 1—between ‘ insert ‘‘ (except Students).’’ 


” 


‘member ”’ and “ on 


Para. (c), lines 2 and 3—delete “ by exemption ”’ and substitute “‘ been 
exempted.” : 


“ ” 


Line 1—between “ an” and “ industrial” insert ‘“‘ incorporated.” 
Line 3—add “‘ and approved by resolution of Council as an affiliated 
3—ada ~ PP’ y 
organisation.” 
Line 5—between “ persons ”’ and “‘ as ”’ insert “‘ approved by Council.” 


At end of Article add: ‘‘ The provisions of Article 27 shall mutatis 
mutandis apply to a removal under this Article.” 


Line 1—change “‘ become ” to “* becomes.” 

At end of Article add: ‘“‘, or if he ceases to hold office by virtue of 
Section 185 of the Act or by a resolution passed pursuant to 
Section 184 of the Act or becomes prohibited from acting by any 
order made under Section 188 of the Act.” 


Line 3—delete “‘ not less than” and substitute ‘‘ (unless and until 
otherwise determined by Council).” 


Lines 19 and 20—delete “ each or.” 


‘ 


Line 4—between 
in office.” 

At end of Article add : “‘ and had continued in office and been quali- 
fied.” 


Line 2—between “ of” and ‘“‘ Council ”’ insert ‘‘ a resolution of.” 
Line 4—delete ‘‘ Director & General.” : 
Line 6—delete “‘ Director & General.” 


Heading—delete “‘ Director & General.” 
Line 1—delete ‘‘ Director & General.” 
Line 4—delete ‘‘ Director & General.” 


Line 2—between “ called ” and “ annual ” insert “ the.” 
At end of first sentence—add : “ and shall be specified as such in the 
notice convening it.” 


‘ appointment ” and “ of” insert “‘ or continuance 


Lines 1 and 2—delete “ in London or.” 

Line 2—delete “‘ at a time and place” and substitute “ and at such 
time.” 

Line 5—before “ 31st ” insert ‘‘ the.” 

Line 5—between “ the ” and “ preceding ”’ insert “‘ end of the.” 

At end of Article—add: “or after a greater interval than fifteen 
months after the last preceding Annual General Meeting.” 
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Article No. 
56 
57 











THE 





INSTITUTION OF 





PRODUCTION ENGINEERS 





Amendment 


At beginning of Article—add : ‘‘ Subject as hereinafter provided.” 


Lines 1 and 2—delete from “‘ subject ”’ to “‘ resolutions.” 

Line 2—between “ notice ” and “‘ of” insert ‘‘ in writing.” 

Line 3—between “‘ -ing’’ and “ specifying ’’ insert ‘‘ (exclusive both 
of the day on which the notice is given or deemed to be given 
and of the day fixed for the meeting).”’ 

At end of line 3—after “‘ the ”’ insert “* general.”’ 

Lines 4 and 5—delete “at any General Meeting” and substitute 
“* thereat.” 

Line 5—between “to” and “ every’ insert “ the Auditors and to.” 

Line 6—between “ and” and * no” insert “* (subject to Section 140 
of the Act).” 

Line 8—delete “ send ”’ and substitute “‘ give.” 

Line g—delete ‘‘ member ”’ and substitute “‘ person entitled to receive 
the same.” 

Line 10—between “ business ” and “‘ transacted ” insert ‘‘ to be.” 


“ 


‘ 


Line 4—delete “‘ and ” and substitute “or.” 
At end of Article—add: “All votes to be given personally, and 
proxies shall not be allowed.” 


Line 3—after “ present ’’ add * and entitled to vote.” 
Line 4—between “ before’ and “ the” insert “ or on.” 
Lines 1 and 2—delete ‘‘ Director and General.” 


At end of Article—add : ‘‘, and shall be sent to each member as and 
when published.” 


“ 


Line 1—between “ proper ”’ and “ books ”’ insert ‘‘ and sufficient.” 


” ” 


Line 2—between “ or ” and “ at 


of the Act).” 


Line 1—delete “lay”? and substitute “in accordance with Sections 
148, 150 and 157 of the Act, cause to be prepared and to be laid.” 

Line 5—after ‘‘ such ” insert ‘‘ account.” 

Line 6—between “‘ reports”’ and “shall” insert “ and of all other 
documents (if any) required by the Act to be annexed or attached 
thereto or to accompany the same.” 

Last line—delete “‘ 155’ and substitute “‘ 162.” 

(New Article) : DISSOLUTION 

“Clause 9 of the Memorandum of Association of 
the Institution relating to the Winding Up and Dis- 
solution thereof shall have effect as if the provisions 

of that Clause were repeated herein.” 


insert “* (subject to Section 147 (3) 


“6 























ELECTION OF MEMBERS 
Meeting of Council, 20th October, 1949 


‘The following were elected to membership by Council :— 


As MEMBERS : 


As 


As 


J. Baker, L. F. Broad, S. R. Cauthery, P. L. Crabtree, I. E. Good, S. S. Lal, 
A. T. Lindley, H. W. Mander, G. G. Patman, T. R. Patterson, A. Scrivener, 
E. Slater, J. A. Smith, J. E. L. Strevens, W. Symes, E. T. Wakefield. 


AssOCIATE MEMBERS : 


F. N. Allchin, C. Allen, V. J. Bailey, S. K. Banerjee, G. Beacham, G. F. 
Blurton, W. H. Boocock, E. R. Bootles, C. G. Bornhag, H. W. Bramwell, 
W. Bretter, H. W. Brayshaw, E. H. Brown, A. Buckley, C. W. Cock, A. D. 
Copland, H. Corthorn, H. Crowther, W. Cunliffe, W. H. Curtis, A. A. 
Daultrey, H. H. Davies, D. S. Denyan, J. H. Dwyer, S. E. Evans, J. B. Findlay, 
F. Garlick, C. F. Harris, A. R. Hartley, J. F. Heward, W. M. Hiorns, C. 
Houghton, T. I’Anson, M. L. Jain, K. C. Jaitly, H. R. Jevon, A. R. Johnson, 
J. E. Keal, F. R. Kelly, D. C. Ling, P. Lloyd-Jones, J. N. MacGregor, 
M. N. Maity, D. Marsden, A. E. Maver, R. Mead, J. R. Moore, J. Neill, 
J. E. Noble, T. R. J. Oakley, R. Oscroft, R. S. Parks, C. J. Pearce, W. B. 
Pearson, J. H. Place, K. H. Platt, H. J. Rose, B.O. Raymond, E. F. W. Sayers, 
F. Scammell, L. Shepherd, K. G. Slorach, J. H. Spurr, E. J. Stewart, 
A. D. P. Tallents, A. W. Taylor, T. D. Turner, P. E. Verrall, F. H. J. Vincent, 
V. S. White, J. G. Williams, N. C. Williams, J. C. Wood, E. D. Woolley, 
E. Zagni. 


ASSOCIATES : 


E. V. Elliott, A. J. H. Hunt, S. Jessop, H. Thompson. 


As GRADUATES : 


J. Alldrick, M. Ashworth, D. E. Banham, N. K. Barooah, N. E. Cornish, 
W. Elliott, D. G. Finikin, J. A. Finney, J. Fray, P. M. Goodchild, E. R. 
Higham, R. A. Hinkley, T. E. Hines, F. M. Jones, R. N. Kashyap, 
T. P. Keenan, S. Lambert, E. P. Lawler, S. B. Majumdar, J. McCluskey, 
A. A. McPherson, K. W. Metcalfe, D. G. Mickleburgh, I. Mokerjea, 
H. W. Morgan, K. L. Pickett, L. J. Saunders, N. W. Taylor, P. G. Thacker, 
F. Williams, M. Withers, D. F. Wortham. 


As STUDENTs : 


A. J. Baillie, G. T. A. Blakey, M. Clewley, D. G. Coleman, W. R. Coleman, 
K. J. A. Cremona, D. T. Dawson, D. E. Furnis, D. Hackett, T. W. Harman, 
D. G. Iles, W. A. Keightley, K. Knott, D. Laxton, G. P. Mankin, I. G. 
Marsh, P. W. Morris, M. G. Phelan, G. D. Phillips, G. P. Philpott, P. R. 
Rao, P. Sharp, J. A. Stafford, J. E. A. Tuck. 


ADDITIONAL 
AFFILIATED FIRMs : AFFILIATE REPRESENTATIVE : 
Birlec Limited ... axe us ... N. G. Gillard. 


CHANGE OF 
AFFILIATE REPRESENTATIVES : 


The Carburundum Co., Ltd. ... ... R.G. Snelgrove 
Fletcher Miller, Ltd. ... pac ... A. E. Lawson 
New AFFILIATED Firm : AFFILIATE REPRESENTATIVES : 





The Park Gate Iron & Steel Co., Ltd..... J. Wadsworth. 
H. Foster. 


, 
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ELECTION OF MEMBERS 


REINSTATEMENT AS MEMBER : 


R. D. Ewart. 


TRANSFERS ; 
From AssOCcIATE MEMBER TO MEMBER : 


J. A. Bailey, R. L. Kapoor, G. J. Mathys, S. L. Moon, A. R. Northover, 
S. A. J. Parsons. 


From AssOcIATE TO MEMBER : 


G. R. Galla-More. 


From INTERMEDIATE ASSOCIATE MEMBER TO MEMBER : 


E. L. Tuff. 


From INTERMEDIATE ASSOCIATE MEMBER TO ASSOCIATE MEMBER : 





V. J. Adams, J. Addy, T. H. Allen, G. H. Allwood, N. L. Anderson, W. T. 
Anderson, D. G. Ansell, F. W. J. Appleton, K. Archer, A. W. Arthurs, 
J. H. Arundel, S. G. Atkinson, R. W. Austin, R. Avery, R. J. Bailey, R. G. 
Baker, F. C. Bambridge, E. H. Banister, P. A. Barber, S. G. Barbet, 
F. G. Barker, J. S. Barker, F. J. Barlow, z.. 3. Barnes, W. Bartle, 
W. Barton, P. Basu, S. Bateman, F. W. Bates, W. J. Baxter, A. E. Bayly, 
S. F. Beckett, G. Bell, L. Bell, N. F. Bell, H. R. Benner, P. Bentley, H. E. Bew, 
P. C. Biddle, R. E. Bird, G. Blachford, N. R. Blackburn, H. S. Boards, A. Bold, 
J. Bolwell, W. Bone, J. E. Booth, G. S. Boothroyd, A. Bourne, P. S. Boutell, 
F. A. Bowen, C. T. Bower, F. Boydon, N. J. Brader, E. A. Bradley, W. J. 
Bramley, N. F. Bratt, A. E. Brook, W. Brookes, F. Brown, L. G. Brown, 
R. J. W. Brown, W. Brown, A. W. Bryant, W. F. Bryant, M. A. Bull, C. M. 
Burgess, H. L. J. Burgess, J. Burns, T. E. Burr, E. J. Burrell, J. W. Burrows, 
R. H. Burt, R. H. Burton. E. W. Butler, W. Butler, W. A. Butler, T. Caddick, 
D. Caie, A. Calderbank, A. H. Cameron, C. Cantrell, A. J. Carder, G. A. 
Carter, L. G. Carver, E. R. Cash, R. Cashmore, R. V. Castell-Evans, 
W. Castledine, J. W. Challenor, W. E. Challinor, S. N. Chatterjee, T. H. 
Christy, H. Citner, C. L. Clarke, M. Clarke, T. J. Clarke, }. S. Cochrane, 
W. H. Cole, P. Colley, E. M. J. Concannon, J. W. Connor, F. J. Cook, 
P. H. Cook, W. A. Cook, J. F. Cooper, R. E. Copelin H. B. Copley, G. G. 
Coppola, C. A. Cordwell, G. H. I. Cornwell, W. G. J. Cowan, M. J. Cowell, 
C. Craven, F. W. Craythorne, F. G. Cresswell, J. H. Cribb, H. J. Critchley, 
C. R. Croucher, C. G. Crowley, A. Crowther, F. R. Culley, C. F. Cunning- 
ham, D. C. Curwen, H. H. Cushing, W. S. Cuthbertson, R. N. Das, H. David, 
F. G. Davies, G. W. Davies, R. Davis, G. V. Dawbarn, S. J. Dawson, G. H. 
Dean, H. Dean, H. L. Dean, E. P. Dedman, L. de Gebert, T. Devine, 
I. K. Dewar, L. Dexter, J. Dickson, A. E. Diment, H. J. Diment, A. T. 
Dinham, H. Dodd, W. Dodgson, G. W. Donovan, R. G. Douthwaite, 
G. L. A. Draper, J. W. Duffield, S. E. Dyoss, C. C. Earl, J. W. East, D. B. 
Ebsworth, J. Edwards, L. C. Edwards, W. B. Egerton, D. J. Emms, J. R. 
England, F. Evans, F. S. Evans, P. H. W. Everitt, H. J. Farn, G. A. Farr, 
H. F. Farrow, W. J. Faulkner, H. N. Ferguson, R. V. Field, T. P. Finn, 
G. L. Firth, W. Fishburn, W. F. Fisher, R. Fishwick, W. G. Folkard, L. A. 
Folkes, W. J. Ford, F. Forrest, J. H. Forrington, H. E. Fowler, W. E. Fowler, 
J. Franklin, B. Freeth, H. Fulton, E. O. Gadsden. D. G. Galpin. D. Gammel, 
N. N. Gandhi, L. Garratt, R. P. Garratt, R. le R. Garst, G. A. K. Geddes, 
. W. Gegan, B. H. Geisow, | > 2 Giles, C. H. Glasgow, E. F. Gleave, 
. Golding, H. Goldthorne, S. S. Goldthorne, D. Graham, K. H. Graves, 
. Gray, J. W. H. Graydon, B. W. Grearson, N. W. Grice, '* 4 Griffiths, 
<5" T. Grime, G. Groves, R. K. Grunau, C. Guest, N. F. Hale, 
- Hale, M. W. Hall, A. E. Hamilton, M. Hamylton, G. Handley, 
ardie, N. Hargreaves, G. Harker, A. S. Harman, D. W. Harrison, 
. Hart, E. T. Hartley, G. W. Hartley, J. A. Hartley, G. E. Havelock, 
. B. Haynes, A. E. Hayward, R. Hayward, V. A. Hayward, J. W. E. 


SNAAPMP>: 
Pam ens: 
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THE INSTITUTION OF PRODUCTION ENGINEERS 


Hearn, H. G. Heath, W. H. Hedger, E. E. Hempsall, J. N. Hemsley, 
R. Hewetson, L. A. Hewitt, L. P. Hewkin, A. Hildred, W. J. T. Hockey, 
B. G. Hockridge, A. L. Hodgkins, S. C. Hodgson, mt Hogg, A. Holroyd, 
N. C. Holmes, D. P. Holt, C. P. Homes, E. Hood, W. H. Hooper, C. Hopkins, 
j.S. Hopkinson, J. Ef Horner, 3. Horwood, ’S. W. Hoskins, R. G. Hoye, 
H. Hubbard, F. E. Huddleston, H. Hudston, G. W. Huff, E. H. Hughes, 
E. D. Humphreys, AT. Hunt, J. Hunter, L. Hutchinson, R. J. A. Hylton, 
H. E. Inckle, P. E. Irving, R. wW. Isaacs, R. H. Jane, F. A. James, F. W. J. 
James, J. H. Jarvis, F. H. K. Jeffrey, G. Jenkins, H. Jennings, A. Johnson, 
B. G. Johnson, L. Johnson, R. H. Johnson, A. E. Jones, A. J. Jones, C. W. H. 
Jones, D. A. Jones, W. C. Keen, F. Kelly, J. Kenny, J. C. Kerr, R. D. Kerr, 
W. Kerr, A. Kettle, S. Kilburn, W. P. N.’ Kirk, F. D. Kirkland, W. F. 
Kitching, F. Knight, C. Lacey, J. H. Laidlaw, G. W. Lane, W. R. Larby, 
J. Lavin, E. G. V. Law, E. N. Laxon, C. C. Layng, R. Leather, A. G. Lee, 
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PRESIDENTIAL ADDRESS 
given to the London Section of the Institution of 
Production Engineers on October 20th, 1949 


by W. CORE, MLLP.E. * 


SELLING TO THE 
PRODUCTION ENGINEER 


First of all I wish to express my appreciation of being honoured 
as your President for this session, and to thank your committee 
for the help already given in my early stages of office. 

The attainments of our past Section Presidents make me realise 
the high standards set and maintained in this post, and “‘ following 
in their footsteps ’’ will not be an easy task. 

Your knowledge of the outstanding work achieved by our 
retiring President, Mr. Frank Laurens, during his two years of 
office, will endorse the tribute which I wish to pay him tonight. 
Under his guidance we have held lectures covering a wide range of 
subjects, and have all admired the able and dignified manner in 
which he has presided. His duties extended beyond this hall, 
however, and Mr. Laurens has worked wholeheartedly for London 
Section on Council and on Committees, where his sound judgment 
has proved invaluable. 

When considering a subject for my address to you as Section 
President, I thought of the repeated exhortations made by leaders 
of industry, engineers and politicians for increased and _ better 
quality production at lower costs. 

By this time we must all have realised that whilst talk about 
production can be left to politicians, achievement will always rest 
largely on those responsible for the carrying out of production in 
the workshop, supported by Managements which give active and 
practical attention to industrial initiative, modernisation and 
re-equipment in its several spheres. 

I would like specifically to refer to the part which machine 
tools and equipment—in which are included jigs, fixtures and 
auxiliary products made by specialists other than machine tool 
makers—can contribute towards the national need to maintain or 
regain Britain’s reputation as supplier of highest quality goods at 
competitive prices. 


* London Director, Alfred Herbert Ltd., Coventry. 
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Left to right: Mr. W. Core, Mr. J. E. Hill, Chairman of Council, the 
retiring President,*Mr. F. P. Laurens, 0.8.£., and Mr. H. Townsend, 
Secretary of the London Section. 


THE APPROACH OF Until this year, post-war demands for British 
THE BUYERS’ MARKET goods have exceeded our capacity to supply, 
and as a nation we have been in danger of 
deluding ourselves that “‘ good enough” would do and that quality 
standards and selling prices were secondary considerations. 
With the arrival of the buyers’ market, all manufacturers must 
be prepared for the real test of efficient manufacturing and selling 
of their products, and only firms equipped to meet both these 
demands will be able to combat the coming competition in world 
trade and still make that net profit to which efficiency, enterprise 
and effort are entitled. 


re neo ron coarenion Wc" onde have been made some 
sa oo they have to be sold, and the relationship 
between the Production and Selling departments of a business must be 
a very close one if success is to be achieved. This harmony is equally 
important in the case of Production Engineers and Technical Sales 
Engineers who, whilst employed by totally different companies, 
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have a dual responsibility in determining the right type of equip- 
ment to be installed. 

The need for this close co-operation today is more than ever 
evident, and in suggesting as a subject for my address “ Selling to 
the Production Engineer,” I might equally well have chosen 
** Liaison between Buyer and Seller of Machine Tools and Equip- 
ment.” It is not always easy to select a title for an Inaugural 
Address because, in my opinion, this should embrace a subject of 
interest to Section Members, related to that with which the 
President is associated. 

The majority of our members are concerned daily with Produc- 
tion in the Works, including machining, inspection, handling, 
administration and other problems, whereas the past 25 years and 
more of my life have been associated with the Technical Sales of 
Machine Tools. These years have brought me in touch with many 
Production Engineers in various industries, and as our Institution 
papers are usually associated with direct Production, Design or 
Administration, I feel that this address would, at least, provide a 
change of interest. 


EVOLUTION OF MACHINE TOOLS The idea prevails that new machine 
FROM USERS’ EXPERIENCE ‘OS and methods are introduced by 

machine tool makers. This is only 
partly correct, because progress in design and labour-saving 
means is more frequently the outcome of consultation and dis- 
cussion between buyer and seller—in most cases between the 
production engineer as buyer and the machine tool sales engineer. 
Many important developments have arisen from what originally 
appeared to be quite simple suggestions. Generally, improvements 
in the design of established machines come about slowly and are 
evolved from the constructive criticisms of users. It is often the 
man on the shop floor who finds from daily experience where a 
machine or its equipment can be improved to meet his own require- 
ments. The user finds weak spots in design and suggests improve- 
ments in manipulation, chucking or work holding facilities, chip 
disposal and other factors which are so vital in reducing the floor 
to floor time. 


PRODUCTION AND sates 1°day, the buyer of machine tools 
ENGINEERS FACE SIMILAR PROBLEMS 24 equipment is usually the pro- 
duction engineer responsible for 
seeing that the most suitable equipment is supplied to the shop, 
and it is in his own interest to investigate current trends in design 
and methods and to retain a receptive mind. 
The technical sales engineer has a similar problem. It is his 
duty to advise the best equipment for the job. Selling production 
is more important than merely selling machine tools. It is the 


27 








SELLING 











































TO THE PRODUCTION ENGINEER 


duty of a responsible sales engineer to recommend the buying of a 
competitive product when he has not the right equipment to offer. 

The customer’s problem must be the paramount idea in the 
mind of the sales engineer. This can only be obtained fully by 
discussion with the men responsible for production—if necessary, 
on the shop floor. The features of a machine tool itself must be 
related to its equipment and to economies in use. A sale must be 
justified by a saving of cost in performance or improved quality 
of product. This extends beyond the mere removal of metal and 
must be regarded from a standpoint of investment to which later 
reference will be made. 


The history of the British machine tool 
industry provides a fair criterion of the 
changes which have taken place in our 
- national industrial progress. The early days of the industry were 
mainly occupied with the manufacture of parts for marinejand steam 
engines, locomotives, ship and textile machinery, and machine 
tools consisted chiefly of heavy and medium duty types. The 
advent of the internal combustion engine and electric power, with 
their effects on transport ; the demand for cycles and motor cars, the 
production of electric motors and switchgear, radio sets, vacuum 
cleaners, refrigerators and other domestic appliances, contributed 
largely to the growth of lighter and higher speed machine tools. 

The aircraft industry is an outstanding example of rapid expan- 
sion, and within little more than a decade, changes in design, and 
the use of hew materials for engines and frames have called for a 
complete reconsideration of earlier machining practice. 

Special purpose machine tools have been designed such as spar 
milling machines—due to the change from tubular to skin stressed 
construction of air frames—multi-tool lathes for turning fins on 
cylinder heads, multi-spindle drilling and tapping machines for 
stud holes in crank cases, and forming devices and machines for 
blades and impellers. Again, I would emphasise that machine 
tools and equipment are largely the result of users’ demands, and 
stress the need for close collaboration between user and maker. 


BRIEF REVIEW OF THE BRITISH 
MACHINE TOOL INDUSTRY 


The evolution in production needs—both in 
regard to modified designs and quantities 
required — makes the consideration of 
simplification versus elaboration one of great importance to user 
and machine tool builder alike. Complaints are often made by 
the buyer that there are too many speeds and feeds or other elabora- 
tions on the machine for his work, and obviously the design of a 
machine producing the same or very similar parts, month in and 
month out, will call for simplification. 


SIMPLIFICATION OR 
ELABORATION IN DESIGN ? 
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Some parts may demand an entirely special machine which 
would be difficult to modify when designs change. This situation ~ 
can frequently be met successfully by the use of standard unit 
heads—arranged for milling, drilling and tapping operations and 
mounted on a special base or bases around the work. 

In 1935, which was a fair pre-war standard, the British machine 
tool industry employed approximately 21,000 operatives; the 
total number of employees in the engineering industry in Britain 
was practically 70 times that of the machine tool industry. Four- 
fifths of the firms in the machine tool industry today employ less 
than 300 operatives, and many of these firms make one type of 
machine tool only, which enables them to offer specialised advice 
to the user. 

Having referred to the need for close collaboration between user 
and maker, I suggest that the next consideration in the production 
engineer’s mind as a buyer, is that of trends in design and machining 
practice quite apart from constructional features of the machine 
tools themselves. 


EFFECT OF WAR ae tad of — a 
CONDITIONS ON DESIGN *©™POrarily halted normal progress in design, 

the experience gained through shift working— 
particularly with unskilled or semi-skilled labour—enabled machine 
tool builders to incorporate features in post-war designs which would 
have taken much longer in the ordinary course of normal peace- 
time usage. 

Important improvements in design and construction have been 
introduced due to experience gained during the war years, when 
machine tools were called on to withstand almost continuous duty, 
alternating between heavy roughing cuts and fine precision finishing 
cuts. It speaks well for the robustness and accuracy of immediate 
pre-war designs that these arduous conditions were met so successfully. 

In addition to the mechanical efficiency of the machine itself, 
safety and comfort of operation have received careful attention, 
as it has long -been accepted that such working conditions for 
operators are not merely humane, but also help in obtaining 
increased production. 


PRESENT DAY BY attempt to give more than brief details 
TRENDS IN DESIGN of individual machine tools is beyond the scope 

of this address, but a short survey of trends in 
design and their effect on some of the principal machining operations 
may be mentioned as follows :— 


\ fo 


(1) The adoption of direct electric drive and the provision of 
increased speed and feed range, with easier and quicker 
control and rapid power traverses. 
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(2) Greater power and rigidity to permit tungsten carbide and 
other high speed cutting alloys to be used to the fullest 
advantage, and,to deal satisfactorily with the exacting 
materials now in use and the close tolerances to which one 
must work. 


The use of improved materials; alloy steels in spindles, 
gearing and transmission shafts, better quality cast iron in 
beds and saddles, hardened slides and the extension of ball 
and roller bearing applications. 


~~ 


(3 


(4) Hydraulic control of grinding machine slides and the 
incorporation of automatic working cycles. 


(5) The use of pneumatically, hydraulically and electrically 
operated chucks and work holding fixtures. 


(6) Better lubrication and chip disposal arrangements. 


(7) Increased ease and safety of operation by the provision of 
push button control and the efficient guarding of rotating 
parts. 


(8) Multiple tooling and multiple station machines extending to 
transfer machines. 


(9) Electronic applications. 


TURNING he centre lathe now wears a completely “* New Look ” 

compared with the not very distant years when 6 or 8 
speeds and feeds met the requirements of a skilled turner. The 
demand for wider ranges of speeds and feeds to cope with the 
variety of material and size of work to be handled has resulted in 
lathes being made with as many as 24 speeds and 60 feeds. 

The call for high speed finishing has modified design to the point 
where final drive to the spindle is by belt, in order to eliminate the 
possibility of gear:tooth markings on the finished surface. 

Machine tool turning performance (both horizontally and 
vertically) has been improved by the application of copying 
devices—either in the form of attachments or as an integral part 
of the machine. With the latter, a production run can be changed 
over quickly to a small lot of differently shaped pieces using manual 
control without disturbing the automatic setting. The automatic- 
ally operated machine will do repetition work accurately and with 
minimum change in set-up time from one class of work to another. 

Copy turning is virtually equivalent to automatic turning. The 
control of tool motion through a template eliminates the adjust- 
ment of the tool to different diameters and lengths. The use of 
one tool only ensures short setting up time and low tool costs, so 
that small and large batches of work can be dealt with economically. 
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The growth of pressure moulding which calls for a wide variety 
of shapes in plastics and aluminium and zinc base alloys, and of 
gravity moulding for ornamental glass, has created a large demand 
for intricate master dies. These are often required in multiple 
sets, and lathes have been specially designed to meet this need. 

In the capstan and turret lathe division, headstocks are designed 
to enable spindle speeds to be pre-selected merely by turning a 
dial, and finger pressure on a knob in the centre of that dial brings 
the required speed into operation. This can be done whilst tools 
are cutting, and during facing operations the correct peripheral speed 
can be maintained by making several changes of spindle speed easily. 

British makers of single and multi-spindle bar and chucking 
automatic lathes have provided an outstanding example of our 
national ability to manufacture highest class machines which were 
formerly imported from U.S.A. and Switzerland. 


automatic War, and post-war manufacturing conditions are 
a ; 
MINDEDNESS ™king us more and more “ automatic min- 
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ded,” so the possibilities of single automatics 
should be very closely weighed against the use of capstan and 
turret lathes. Compared with the need for one operator per 
machine on the capstan or turret lathes, four or even six single 
spindle auto lathes can be run successfully by one tool setter and 
one feeder to load and unload the machine. The comparatively 
simple tooling which can be used on multi-spindle automatics— 
both of horizontal and vertical types—again affords greater scope 
for dealing with smaller quantittes on multi-spindle machines than 
would ever have been thought of in pre-war days. 

There is abundant opportunity for close discussion between 
production engineers and machine tool makers to consider the 
extension of machining on automatics. This does not merely 
imply the use of automatic machines as they are commonly under- 
stood, but investigating whether relatively small quantities can be 
handled more economically by using methods which one formerly 
associated only with larger scale production, e.g., the use of multi- 
spindle drill heads. 

Although pneumatic, electric and hydraulic chucking is by no 
means a war-time innovation, its use was then greatly extended, 
particularly where female labour was employed. This can be 
associated with “ automatic mindedness,” using the expression in 
the broad sense of reducing floor to floor times. 


Developments in cutter design have affected both 
machining practice and the design of milling machines. 

Negative rake cutting is by no means a “ cure-all,” and has its 
limitations—particularly if used on machine tools lacking the 
necessary power, speed and feed ranges. However, developments 
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with carbide cutters with various combinations of radial and axial 
rake give indications of scope for greatly increased production. 
More power is required but cutters stand up to higher speeds 
without crumbling. Feed rates can be high, as thick chips have 
been found to be more economical relative to power consumption 
and tool life, than lighter sections of chip. 

Milling cutters, due to multiplicity of teeth, tend to exert an 
uneven torque on the drive if there is much flexibility in the train 
of gears and shafts, and the cutter speed becomes irregular with 
consequent detriment to cutter life. The rotating speed of the 
cutter spindle can be evened by the use of flywheels—now usually 
built in to the machine where production runs with carbide tools 
are required. 

Savings in machining time again emphasise the necessity of 
reducing loading and unloading times which become a high 
proportion of the operating cycle, and close attention must be given 
to quick loading fixtures. 

When quantities are large or continuous production is required, 
the single purpose machine will enable operations to be combined, 
and an otherwise costly process is reduced to comparatively simple 
proportions, if these machines can be built up from standard units. 


Pre-selection of speeds and feeds has extended to drilling 
machines, where considerable attention has been given 
to ease of control and reduction of heavy manual effort on the part 
of the operator. 

Standard drilling or tapping head units can be arranged with 
the use of indexing fixtures to meet almost any combination of 
needs, either vertically or horizontally. With corresponding milling 
units, transfer machines can be built up into a composite machine 
tool which may well be much more wisely used in future in this 
country—particularly in view of increasing labour costs, and the 
need for the minimum of handling and conveying. 

It is impossible to extend this survey to grinding, planing, 
broaching and other fields, except to mention that the same main 
characteristics prevail as in those operations already mentioned— 
the aim at multiple cutting, fixtures designed to reduce handling 
times, and ease of operation. The limit of multi-tooling is usually 
determined by the rigidity of the work-piece. 

Grinding practice tends to eliminate manual gauging by further- 
ing the use of mechanical and electrical size gauging devices, while 
multiple wheel set-ups for external grinding are the outcome of 
the constantly progressive urge to cut machining times. For 
instance, four main bearings on a crankshaft can be ground 
simultaneously by the application of a wheelhead with dual wheel 
slides—each slide carrying two grinding wheels. 


DRILLING 
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SLIDES >cveral slides were then shown to illustrate the points 

already referred to in the address—and were introduced 
to indicate trends in design or practice rather than any particular 
features of makers. 


They included :— 


1. A Swiss copying lathe employing either a thin metal tem- 
plate or prototype as master—hydraulically controlled cutting 
tool—and illustrating ease of set up and change-over. 


2. British made centre lathe fitted with hydraulically controlled 
duplicating attachment. 


3. American electrically controlled unit fitted to British ver- 
tical boring mill enabling cutting tools to reproduce forms 
from sheet metal template and tracer. 


4. Capstan lathe simplified to suit special work of non-ferrous 
nature where both external and internal threading operations 
are required. Saddle is omitted and up to 30 reversals of 
spindle per minute are obtained by actuating reversing switch 
in headstock by means of push-rod mounted above turret. 
Examples of high production and tooling layout were 
illustrated. 


5. Adaptation of capstan lathe—simplified—to high speed turning 
of shafts—with simple form of chip breaker for carbide tools. 


6. Pre-selection of speeds and feeds on radia] drill—through 
direct reading dials. Changes are selected when machine is 
running or stationary—and made smoothly when required. 


7. Use of unit milling and drilling heads mounted on bases 
to illustrate composite machine tools built round work requir- 
ing milling, drilling and tapping operations. Examples were 
shown applied to work on cylinder blocks, artificial silk pump 
bodies, pump housings, and having air and mechanically 
controlled quick-acting clamping fixtures. 





An outstanding example of close collaboration between maker 
and user was indicated by slides which showed the machining of 
13 annular dovetail grooves in the taper bore of an aluminium 
alloy compressor casing. 

Optical equipment enables the operator to control all movements 
confidently and accurately although unable to see the cutting tools 
in operation. 

Machining operations and settings were described but stress was 
) laid on the fact that the machine and methods employed were 
largely the outcome of close consultation between user and maker. 
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Finally, one or two slides were shown to illustrate savings made 
on a capstan lathe by attention to consideration of tooling equip- 
ment—employing high speed and tungsten carbide tools, the latter 
with negative rake applications to cutting off and turning bar work. 


The production engineer is offered a wide 
THE CHOICE OF PLANT §=choice of labour saving and cost reducing 
features in machine tools and equipment of 
today. What is his problem? His first reaction to a new project 
or to a demand for increased quantities of his present manufactures 
is ““ How many are required—in what time—and by what means ? ” 

If the quantities are of the one-off type or small multiples of one, 
he naturally chooses tool room og “ knife and fork ’’ methods. Due 
to the absence of jigs, fixtures or special tooling, the universal type 
of machine such as the lathe, radial drill, planer and shaper are 
used and improvisation is often the keynote of success. In such 
shops one generally finds supervision depending on a fund of past 
experience to solve day-to-day problems, and many of us can 
recall the ingenuity of the skilled operator, who took a pride in 
his work, in overcoming handicaps in spite of his rather limited 
equipment. Of course, the cost of “‘ doing one’s best with the 
minimum of plant” is generally high because so much depends 
on the skill of the operator. 

The step by step progress from unit to batch and mass or line 
production is governed by quantities and the extent to which 
special tooling should be employed. 

Batch production can be defined as “‘ producing a wide variety 
of parts in limited but recurring quantities.” The numbers made 
each year will not justify special plant being installed and any 
approach to mass production methods could not be considered due 
to capital cost. General purpose machines are therefore used—to 
allow ready adaptation to changes of programme. In conjunction 
with simple jigs and fixtures this equipment produces work economi- 
cally, although not as cheaply as is possible with the line production 
methods handling bigger quantities. 

We have all experienced the use of capstan and turret lathes on 
batch production work and have noted the justification for the use 
of special tooling equipment to supplement makers’ standard 
equipment as quantities increase or similar parts with slight 
variation in sizes have to be dealt with in batches. The same 
principle applies to most machine operations of the general purpose 
type, whereas special or unit construction machines become largely 
a consideration of quantities required, labour and floor space 
available. 

When standardised products are made in such large quantities 
as to justify plant being laid down for the sole purpose of manu- 
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facturing one product only, we reach the mass or line production 
stage. The repetition nature of the work justifies more highly 
specialised plant and the use of more elaborate jigs, tools and 
fixtures in order to produce to schedule, and obtain the required 
numbers of completed units to ensure a smooth flow to the 
assembly line. Here, one has to consider provision against the 
possibility of breakdown in plant—the seriousness of which may 
justify the installation of a number of reserve machines ready 
equipped for this emergency. 

The old belief that a mass-produced article is secondary in 
quality can be discounted, because modern machine tools and 
methods ensure interchangeability. 

There is a danger that the planning engineer may become 
rather one-track minded, due to increased specialisation on mass- 
production methods. In batch and unit production, he has to be 
flexible in outlook, and I might illustrate the point by relating an 
incident that occurred in one of the leading motor car plants in 
U.S.A. The production of cylinder blocks and heads was being 
discussed, and after dealing very fully with queries on the blocks, 
the planning engineer was asked ‘‘ Now how would you tackle this 
operation on the cylinder head?” The reply, “‘ I don’t know, I’m 
a cylinder block man,” may seem incredible, but the incident is true. 

The short references to unit, batch and mass or line production 
lead to consideration of the condition of plants in Britain today, 
and their capacity to cope with our national need for competitive 
production of highest quality. This should be of equal concern 
to the production engineer as buyer, and to machine tool builders, 
as sellers. 


CONDITION OF The war years doubled and trebled normal wear 
TO-DAY’S PLANTS and tear on machine tools, and conditions de- 

manded the retention of models which would 
normally have been discontinued. That was inevitable and, as 
already mentioned, pre-war designs did yeoman work under war- 
time conditions of use and abuse. 

In recent years the Government decided that up to fifty or 
sixty per cent. of new British made machine tools should be 
exported. However this decision may have been justified on the 
grounds of national economics, the fact remains that other coun- 
tries have been provided with the means of producing their 
products both better and more cheaply. In some cases this may 
mean lower priced imports to this country, and in others we are 
faced with new competition which must be met by reduced manu- 
facturing costs at home. 

Our Government offered British manufacturers good quality 
war-time surplus plant at reasonable prices to tide over the 
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immediate post-war period, but are all these secondhand machines 
now equal to the competitive needs of today? No industry— 
however long established—can afford to retain inefficient plant and 
production methods. In fact, the longer an industry has been 
established, the more advanced should be its methods—judged by 
opportunities afforded for progress throughout the years—but we 
all know of many vintage machine tools which are affectionately 
and proudly lauded as being very many years old. Although they 
may pay tribute to the lasting quality of British built tools, they 
also remain as a monument to departed progress. 


OBSOLESCENCE Before the war, many firms replaced machine tools 

only when they could no longer do the job for which 
they were designed. Insufficient attention was given to determin- 
ing whether a new machine could do the job better and cheaper than 
the old machine ; or whether revision of the plant layout could show 
that two machines of latest design had output capacity equal to or 
even better than three existing machines. Obsolescence—rather 
difficult to detect in its early stages—moves on continuously and 
often rapidly. 

Manufacturing equipment may be in good working condition 
and turning out apparently satisfactory work, but a competitor’s 
plant may, by means of better production methods or more up-to- 
date equipment, give the first warning that all is not well at home. 

Age alone is not the standard by which obsolescence should be 
gauged. A twenty-year-old lathe in a maintenance shop may be 
quite justifiably retained, whereas a five-year-old machine in a 
production line is obsolete because of subsequent developments in 
design or technique. Again, one may find that two identical 
machines, installed at the same time, give different performances 
over a period due to the nature of work handled and to variations 
in operating skill or interest, and any loss of accuracy must be 
thoroughly investigated. The planning department is usually 
aware of these discrepancies—if not, the tool setters and operators are. 

Further, there are replacement considerations apart from those 
of immediate reduction in production costs. Unless, for instance, 
the tool room is well equipped, tools, jigs and fixtures will cost too 
much to ensure the close standards of accuracy required in the 
production department. A machine may not run full time and 
still be a better proposition than one which is fully employed, but 
needs correction of its inaccuracies by secondary operations or 
expensive handwork. Every company has its own standard of 
replacement and depreciation values, and only very broad observa- 
tions can be made here. 

Although methods of computing the investment value of new 
equipment may vary, the early stages often rest with the production 
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engineer who has to decide when a machine shall be replaced, and 
by what. The machine tool-builder makes one profit per machine, 
but the user should make a daily profit so long as the machine is 
in production or until it is replaced by one which will do so. 
Instead of regarding the purchase of new equipment as a drain 
on cash reserves, one should investigate whether existing plant is 
not a bigger drain on them. 

These observations should be regarded from the standpoint of 
the buyer rather than that of the seller, because I feel that produc- 
tion engineers who are responsible for plant installation realise full 
well that without a healthy and competitive machine tool industry, 
there will be little or no future for any of the engineering industries 
in which they are employed. 


MOST MEMBERS oF Cling - to a large degree with every 
AN ORGANISATION “SELL” member of an organisation from Managing 

Director to telephone operator. Consider 
the different effects on a prospective buyer who, on the telephone, 
is confronted with “‘*Who are you?” or “ What do you want?” 
compared with ‘‘ Good morning, we are Blank Ltd.—can I help 
you ?”’ A Managing or Sales Director who takes a personal interest 
in serious complaints regarding performance or service, sets a 
standard which is reflected throughout his organisation. 

Sometimes there is a tendency to regard civility as servility, and 
our so-called national independence of spirit results in a brusqueness 
which, though unintentional, creates a false impression on the 
buyer. 


SERVICE >CTVice is usually the first step towards further sales. We 

may not all subscribe to the view that “ the customer is 
always right,” but prompt service, willingly given, goes a long way to- 
wards meeting this viewpoint. The customer is always entitled to 
efficient and satisfactory service, and this should make him feel that he 
is always right. A sales department should insist that its Company 
provides operators’ and service manuals which will enable the 
operator easily to acquire the knowledge which will ensure best 
results from the use of the machine, and also allow the maintenance 
engineer to identify readily and quickly a spare part which may be 
urgently required. 

Finally, I would urge Graduate and Student members of the 
Institution to blend their academic and theoretical knowledge with 
a thorough grasp of practical workshop problems. They must be 
alive to new developments and maintain an open-minded attitude 
towards them, since our present knowledge of materials, cutting 
mediums, and general manufacturing technique is likely to be 
revised at short notice. 
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HUMAN ENGINEERING IN INDUSTRY 
by C. M. KENNEDY, A.M.I.P.E., Ad.1.A. 
Presented to the Sydney Section of the Institution, March, 1949 


You may query why a paper entitled “‘ Human Engineering in 
Industry ’’ should be read at a gathering of Production Engineers. 
I think it can be said that the subject is of paramount importance 
for two reasons. 

In the first place, there are undoubtedly more difficulties ex- 
perienced today in the sphere of human relations than in any other 
sphere of management activities. Secondly, I believe there are an 
ever-increasing number of responsible people who sense that the 
progress of Australian industry depends on the success of its human 
relations. Here, in this country of ours, we have raw material, 
manufacturing facilities, engineering ability, and excellent technical 
institutions—apparently everything we need for our industrial 
development. 

We are virtually experiencing a full turn of the wheel. Before 
the growth of large-scale industry, aspect. was important. The 
early industries were the home arts and crafts ; the human relations 
were personal because the groups were small. However, with the 
development of science, and its offspring engineering, which 
brought about larger industrial units, the light of human relations 
in industry became clouded, for it is beyond question that it is 
more difficult to maintain good human relation in large units. 

As production engineers, how does the subject of human 
relations affect us and the respective roles we occupy in industry ? 
I feel you will agree with me that perhaps the greatest problem 
facing us today is how to increase production per man hour—which 
in effect resolves itself into the question how can we obtain higher 
efficiency of the human factor in industry. 

Increased output per man-hour does not necessarily mean a 
greater expenditure of energy by each employee, but rather the 
better utilisation and more economic use of manpower effort. It 
may possibly imply more mechanisation of processes, but it also 
involves the removal of any obstacles to personal efficiency. 

In the past we have concentrated our energies on technical 
development at the expense of the human aspect, consequently the 
techniques of scientific manufacture are infinitely more advanced 
than the methods of managing men. 

Admittedly, psychology is now being applied to our industrial 
problems, but the scientific study of psychology is more recent and 
much less extensive than that of chemistry and mechanics—the 
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amount of indisputable fact in psychology is infinitesimal as com- 
pared with that of the older sciences. In short, less is known of 
the human factor, the most vital and important factor of industry, 
than any other. 

Even so, what we know of the human element in industry is 
considerable. Unfortunately, however, we have failed to make 
practical application of that knowledge. 

For example, when a machine has working parts with undue 
frictional loss involving both additional wear and use of power, 
we take immediate steps to effect improvements, yet where the 
human factor is involved, friction is disregarded, and such lack of 
interest in the manpower machine has strange results; either 
there is a firm belief that no differences exist, or, if their difference 
is acknowledged, there is an equally firm belief that human nature 
being what it is, friction is inevitable. 

It is not generally appreciated that it is only by neglecting such 
problems as arise in the human side of industry that such an 
enormous amount of time and energy can be devoted to technical 
matters, and as a result our methods of handling the human 
element in industry and the technique we apply to the solution 
of its problems, sadly lack the skill with which we tackle our 
process problems. 

Indeed, it is a sad reflection of our attitude towards the human 
aspects of industry when one realises that we in Australia are only 
now, twenty-five years after their inception, beginning to pay 
attention to and be guided by the results of those now famous 
experiments conducted by the Western Electric Co., of America, 
and known as the Hawthorne Studies. Briefly, these experiments 
were first introduced for the purpose of studying the effects of 
lighting on production output. Naturally, at the commencement 
of the studies it was assumed that any improvements made to 
lighting facilities would result in greater output, so a simple method 
of testing this theory was set up: Two groups of operators, one a 
“test” group, the other a “control” group, were selected, the 
former working under improved lighting, the latter under the 
usual degree of light. The output of the test group increased, but 
so also did that of the control groups ; further tests were made by 
decreasing the intensity of light of the “test” group to below 
normal, but the output not only of the “ test”? group but also of 
the “‘ control ” group, continued to increase. 

These results were not as expected, and clearly some unknown 
factor was responsible for such results. It was illogical that the 
productivity of the “control” group should vary as there had 
been no change in their lighting conditions, and why should the 
** test’ group show an increase of production when the degree of 
lighting was reduced—in one instance to that of pale moonlight ? 
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It was decided to put a more comprehensive series of tests into 
operation—and I think I can best illustrate the type of tests con- 
ducted over a period of some years by the Western Electric 
investigating engineers, and the results achieved, by quoting from 
Stuart Chase’s article, “‘ What Makes the Worker Like to Work ? ” 
which appeared in the February, 1949, issue of the ‘“ Readers’ 
Digest.” 


*“* Periods 1 and 2. Normal conditions: a 48-hour week, 
including Saturdays: no rest pauses. Each girl produced 
about 2,400 relays a week. 


Period 3. The girls were put on group piecework. As one 
would expect, output went up. 


Period 4. Two rest pauses of five minutes each were intro- 
duced. Output went up again. 


Period 5. Rest pauses were increased to 10 minutes each. 
Output went up, sharply. 


Period 6. Six five-minute rest pauses were tried. The girls 
complained that the rhythm of their work was broken. Output 
fell off slightly. 


Period 7. Rest pauses were reduced to two, one with a hot 
snack provided by the company. Output went up. 


Period 8. Same as Period 7, except that the girls were 
dismissed at 4.30 p.m. instead of 5 p.m. Output went up 
sharply. 

Period 9. Same as Period 8, except that closing time was 
moved to 4 p.m. Output remained on a level. 


Period 10. Same conditions, but with closing time at 5 p.m. 
Were the girls discouraged by losing an hour a day of liberty ? 
They were not—weekly output went up with a rush! The 
research staff whose assumptions were disintegrating, were 
completely at a loss. Some unmeasured force was still pushing 
output up. So, after trying Saturdays off for twelve weeks, 
in Period 11, and finding that the output remained unchanged, 
they prepared for the greatest test of all. 


In Period 12, every improvement of working conditions made 
over a year and a half was taken away, and the girls went 
back to the exact physical conditions of Period 3—no rest 
pauses, no company hot lunch, a full 48-hour week. According 
to all the rules of common sense and factory management, this 
should have crushed their spirits and reduced their output. 
Instead, output jumped to a record peak of 3,000 relays a 
week per girl.” 
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In addition to the changing conditions mentioned in the twelve 
periods cited, quality records were kept, recordings of the varying 
temperatures and humidity of the test room were taken, and each 
operator was subjected to a physical examination at regular 
intervals. Records were kept of what the operatives ate for break- 
fast, lunch and dinner, and the number of hours they slept at night, 
so that a vast amount of data was collected, about a small group 
of workers for a long period of time. A statistician spent some 
years endeavouring to relate variations in output with variations 
in physical circumstances of each of the operators comprising the 
test group ; for example, the hours each operator spent in bed 
the night before were correlated with variations in output the 
following day. He also correlated the variations in output with 
the amount of rest the operator had had two nights before—just 
to be on the safe side, in case the effect of being out late one night 
was not felt during the following day, but on the day after that. 

However, this attempt to relate changes in physical circum- 
stances to variations in output— resulted in not a single correlation of 
sufficient statistical significance to be recognised by any competent statistician 
as having any meaning.” 

It would be wrong to say this negative result was the only con- 
clusion reached. Fritz Roethlisberger, the scientist who had a 
great deal to do with the Hawthorne experiments, commented 
some years later that “‘ What all the experiments had dramatically 
and conclusively demonstrated was the importance of employee attitude 
and sentiments. It was clear that the responses of workers to what 
was happening about them were dependent upon the significance 
these events had for them. In most work situations the meaning 
of a change is likely to be as important as the change itself. This 
was the great “ éclaircissement,”’ the new illumination, that came 
from the research. Curiously enough, this discovery is nothing 
very new or startling. It is something which anyone whc has had 
some concrete experience in handling other people intuitively 
recognises and practises. Whether or not a person is going to give 
his services wholeheartedly to a group depends largely on the way 
he feels about his job, his fellow workers and supervisors—the 
meaning for him of what is happening about him.” 

Those of us who are responsible for the organising and directing 
of work people in the daily task, can learn and be guided by the 
results of the Hawthorne studies, if only we are prepared and 
willing to accept our “ Human Engineering” responsibilities in 
the same way in which we accept our Production Engineering 
responsibilities. 

Obviously there is a great deal more one could say relative to 
the Hawthorne studies, but time does not permit. However, I 
should particularly like to mention the close association of Australia 
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with the studies, through the medium of Elton Mayo, the man 
who controlled and directed the work of the Hawthorne engineers, 
the man who since his early association with these studies has 
made a lifelong and firsthand study of industrial relations in 
industry. Indeed, it has been said in America that if there were 
a Nobel Prize for work done in the field of industrial relations, the 
recipient would be Elton Mayo—an Australian, born in Adelaide, 
and a graduate of the University of that city. 

Fritz Roethlisberger said that the most important result of the 
Hawthorne studies was the demonstration of the importance of 
employee attitudes and sentiments in respect of what was going 
on about them in their daily task, and the reaction and response 
of employees as to what was happening around them in their 
section, department and organisation. 

In other words, we are all very interested in what is going on 
around us. We humans are a curious type, we are possessed of 
an insatiable curiosity, even about matters which are of no direct 
concern to us personally. We like to know what is going on, and 
our curiosity answered, we enjoy a very happy feeling of satisfaction. 

I would like to stress that last point further by quoting part of 
the foreword to a recent publication entitled ‘‘ Teamwork in 
Industry,” written by Lord Forrester, whom we all know as a 
leading British Industrialist and an indefatigable worker on behalf 
of our own Institute. Lord Forrester says: ‘“‘ The politicians 
of many lands are seeking to establish and maintain an equilibrium 
of work for all, which they term full employment. To most the 
term ‘ full employment’ has no positive meaning; it generally 
implies just ‘a state of affairs in which there is no unemployment 
as we knew it in the 1930's.’ ” 

“* To all whose work and life are spent in industry, agriculture, 
mining, shipping or commerce, in those spheres of group activity 
where the trivial round and common task are done, more substantial 
things stand at stake than mere ‘ no unemployment.’ Those who 
work must know that their labour is used effectively ; those 
responsible must demand a certain increasing efficiency from those 
who work, and with it (for the two are inseparable) a certain 
assurance that those who work are happy in their jobs.” 

Now, let us briefly review what has been said up to this stage. 
Firstly, it was mentioned that to achieve increased efficiency, it 
was necessary to remove any obstacles in the: path of achieving 
increased personal efficiency. Secondly, the results of the Haw- 
thorne studies, have shown the necessity for consideration of 
employee attitudes and sentiments ; thirdly, Lord Forrester has 
stressed the importance of people being happy in their jobs. What 
are the factors which affect personal efficiency, employee attitudes 
and satisfaction in one’s work? Perhaps we can dispense with 
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personal efficiency as a direct factor, since if we make a real effort 
to understand our workers’ attitude towatds their jobs, give thought 
and consideration to those factors which are conducive to job 
satisfaction, and give practical expression to our findings, then 
personal efficiency will automatically increase. 

How can we develop in our employees the correct attitude and 
sentiments towards our industrial activities ? 

Should not a carefully selected employee assigned to an appro- 
priate job be reasonably expected to perform it to the satisfaction 
of his employer and himself? Should not the quality and quantity 
of his performance at least meet, if not exceed, reasonable estab- 
lished standards ? Should he not be personally satisfied and loyal 
to his employer ? If this is accepted, how then can we account for 
the cases where an employee thus selected and assigned, fails to 
produce at an acceptable rate, or is disgruntled and indifferent to 
the interests of the organisation when he is employed ? 

Surely the answer lies to a great extent in the employee’s attitudes 
and sentiments, conditioned by his personal background and 
experiences in past and present employment. For example, it may 
be found in how he feels about his immediate superior or top 
management, how he feels about company policies and practises, 
working conditions and his fellow employees. Not so very many 
years ago, such factors were casually discussed as intangibles, 
difficult to appraise and impracticable to alter, or again Manage- 
ment may have thought them no concern of theirs. Today, no 
discerning Management should discount such factors. Manage- 
ment should recognise that attitudes and sentiments—manifested 
in likes or dislikes, security or insecurity, confidence or distrust— 
often represent the difference between a good employee and a poor 
one, the difference between a productive and harmonious organisa- 
tion and one which operates at a mediocre level and in an atmos- 
phere of discord and strife. Let us examine a few of the circum- 
stances which affect our employees’ thoughts and feelings, what 
factors condition attitudes and sentiments. 

(1) One basic cause of poor performance and low morale is the 
feeling of insecurity among employees. In one sense this feeling 
of insecurity implies a fear of losing jobs and consequently income. 
Yet, in a larger sense, it also implies a general lack of confidence 
in the stability, fairness and competence of those to whom employees 
look to for leadership. 

Insecurity travels down the line ; an insecure foreman produces 
apprehension in his department or section, just as the foreman’s 
insecurity frequently emanates from similar feeling in top manage- 
ment. 

Insecurity is a symptom—the cause must be found and eliminated. 
‘The employee may feel that insufficient recognition by way of 
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promotion or wage increases has been given, misunderstanding 
may exist of conditions affecting the work, the employee may lack 
aptitude for the particular job, or again be inadequately trained ; 
whatever the cause, it must be determined and eradicated. 

The reasons just given concern what I termed the general sense 
of insecurity. However, it may be thought that in present day 
conditions of labour shortage, the worker has little to fear insofar 
as the security of his particular job is concerned. 

If you will allow me, I should like to digress for a few moments 
and mention briefly the results of an Employee Opinion Survey 
conducted about the middle of last year by the organisation with 
which I am associated. What we set out to find was “‘ What does 
the employee want from a job?” In our attempt to do so, we 
listed forty factors which it was considered would affect the 
employee’s attitude in respect of what he wanted of his job. 

The following are only a few of the forty factors included :— 


(1) Working hours involved—the total per day or per week. 
(2) Type of work and the physical strain it imposes on you. 
(3) The rate of pay carried by the job. 
(4) Bonuses to be won—the amount you can earn over and 
above your wages. 
(5) Music while you work. 
(6) Foreman’s or supervisor’s ability, temperament and per- 
sonality. 
(7) Job Security—the knowledge that the job assures you of 
permanent employment. 
(8) Your confidence in yourself to do the job. 
Employees were requested to remain anonymous and choose in 
order the five factors most important to them. 
In this survey we were assisted by eight organisations and six 
trade unions in six different organisations. 
The results of the factors mentioned in the first five were :— 
Job Security—68.6 per cent. 
Rate of Pay—57.5 per cent. 
Advancement Opportunities—37.5 per cent. 
Presence of Facilities—25.6 per cent. 
Annual Holiday Conditions—21.7 per cent. 
Clearly security of employment is of major importance, even 
under today’s conditions. 


(2) When management continually acts without determining 
how the employee group feels about changes affecting them, it 
succeeds only in fostering an attitude of distrust. No matter how 
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sincerely inspired the motive may be, it is suspect and liable to 
misinterpretation. We all quite naturally feel antagonistic towards 
changes which are thrust upon us without warning. It is not 
necessary to molly-coddle our employees, but it is very necessary 
to give them consideration. 


(3) Pride of work on the part of the worker is a particularly 
valuable attitude. He should have knowledge of the purpose it 
serves and be convinced of its importance. In these days of speciali- 
sation, however, the contribution of the individual is generally 
limited to the manufacture of a small part of the complete product. 
We must therefore evolve ways whereby the interest of the produc- 
tion line worker is stimulated to approximate to the enthusiasm of 
the bygone craftsman who completed the product from start to 
finish. To do so it is necessary to satisfy a basic human want, that 
is the desire of each individual to feel important. If it can be 
shown that the work he does is significant, if we can prove that the 
part the individual makes is essential to the operation of the product 
as a whole, his pride in the work increases and his self-esteem is 
enhanced. 


(4) A further important factor contributing to unhealthy 
attitudes is disciplinary action which is arbitrarily imposed ; such 
action breeds resentment and often further infractions. This is 
true not only with respect to the individual penalised, but usually 
it extends to others within the same group, who probably reason 
that they, too, may find themselves in a similar predicament. 
Denial to the employee of adequate opportunity to defend himself, 
insufficient investigation or distortion of the facts all tend to 
engender adverse attitudes. The important point is not who 
administers the discipline, but how it is administered. Management 
cannot remedy the situation by shifting responsibility for discip- 
linary action from one authority to another; the appropriate 
solution lies in the procedure of uncovering the underlying factual 
causes of unacceptable behaviour and applying corrective measures 
impartially and intelligently. 

No amount of punishment will adjust or discipline an individual 
for very long if his misconduct arises out of conditions which 
remain hidden and unremedied. It is also essential to be consistent 
in the assessment of penalties, so that the same treatment can be 
given for like acts of misbehaviour, without predudice or favouritism 
towards individuals. Good discipline should endeavour to encourage 
each employee to maintain willingly the standard of conduct 
necessary for the efficient working of the arganisation as a whole. 

Lastly, there are two forms of discipline, negative and positive, 
or they might be termed the old and the new respectively. 
Negative discipline is based on the conception that men must be 
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made to work, that only by the fear of consequent punishment can 
they be made to comply with trules and regulations. Positive 
discipline has as its aim the advancement of production and 
efficiency, by encouraging the necessary degree of self-restraint for 
the benefit of the group or company. It takes a broader view of 
industrial conditions, endeavouring to stimulate each member of 
the organisation to maintain such standards of employment as are 
necessary for efficient and contented operation. 


(5) One of the most important factors affecting employee 
attitudes and sentiments is the foreman. ‘To the employee the 
foreman is the management ; what he says and does is interpreted 
as company policy and practises, therefore it becomes the duty of 
the foreman, and his responsibility, to engender in those over whom 
he exercises control, confidence in the fairness and integrity of the 
company which employs them. To do so, he himself must be 
reliable, his workers must feel that they can depend upon him. 
Supervision, like discipline, has changed over the years, and many 
foremen and executives experience difficulty in getting things done 
precisely and promptly. Many and varied reasons are given for 
the existence of this condition, ranging from high wage rates, 
greater independence of employees, the influence of Trade Unions, 
and security of labour. I suggest that it may be due to lack of 
realisation that supervision is a social technique and depends upon 
the outlook and behaviour of people generally ; failure to discern 
between personal excesses, and the new freedom enjoyed by 
labour ; failure to distinguish temporary abnormalities which arose 
during the war years and what in effect has become a permanent 
change, incorporating those abnormalities just referred to. As a 
result, we might say supervision is in a state of transition from the 
old to the new—consequently, those whose responsibility it is ‘to 
supervise tend to be either too strict or too slack. 

The new concept of supervision as interpreted by Burns Morton 
implies that supervision is a flexible process: it depends on the 
temper of the times and .the nature of current circumstances, and 
requires to be correspondingly adaptable. 

Authority by consent replaces coercion. In democratic countries 
men do not respond favourably to force. They make their best 
efforts when they contribute their energy freely. The old adage 
holds: “‘ He that complies against his will is of his own opinion 
still.” 

Precision must replace guesswork. If accurate work is required 
from subordinates, the executive must be even more exact. There 
is no place for the rule-of-thumb and the slap-dash. Organisation 
is needed instead of improvisation. 

Prevention is better than cure, and it is imperative to use fore- 
sight in order to avoid difficulties arising. ‘The cause of errors 
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should be sought and corrected as distinct from dealing out blame 
for each case where mistakes arise. Men work best when they 
are contented. Executives should desist from irritations which 
annoy, and should avoid needless interference and other disturbing 
features. Stability and security are necessary for continuous and 
consistent endeavour. Men reflect and respond to their surround- 
ings, and inefficiency at the centre leads to anemia at the extremi- 
ties. Future development depends on past experience. Men work 
most efficiently when they are under the influence of a continuous 
and suitable incentive, and are inclined to respond better to 
encouragement than to criticism. Wages are not the only incentive 
to industry. 

Men must have leadership. They crave for example ; admire 
efficiency ; demand justice ; desire to be recognised ; and respond 
to encouragement. They know that leadership is neither driving 
nor drifting. 

I have dwelt at some length on discipline and supervision and 
their effects upon employee attitudes ; in many respects these two 
factors, discipline and supervision are synonymous. They are also 
two of the most important factors to which we must direct our 
attention if we aim to improve human relations in our various 
industrial fields. 

Discipline which regulates human relations in industry is deter- 
mined mainly in relation to the achieving of results. Maximum 
productivity of goods to specified quality and quantity and at 
minimum cost is the chief economic aim of any business, therefore 
disciplinary and supervisory methods which contribute towards 
this goal are good, those which detract from it are bad. 

The purpose of giving an order in business is to get things done. 
This statement, however, requires some qualification ; it is not 
sufficient to get just one job done, not simply one single achievement 
on one day, but rather the aim is to obtain a continuous perform- 
ance of a reasonably high level, over prolonged periods. No matter 
whether the work be of a routine or specialised nature, skilled or 
unskilled, the same principle of a continuously good performance 
in quality and effort must still apply. To achieve such a result is 
mainly the responsibility of those whose duty it is to supervise and 
control the human factor of industry. 


JOB SATISFACTION The second major aspect to which we must direct 

our attention and thought, in our endeavours to 

improve the efficiency of the human factor in industry is that of 
creating job satisfaction. 

When a man is enthusiastic about his job, he does his best work. 

Furthermore, enthusiasm springs from interest, and interest in a 

job begets devotion to it, and together these two factors create jab 
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satisfaction. Doing what one wants to do, what interests one, is the 
basis of satisfaction. 
What then should we do if we are to give our employees the 
opportunity of enjoying job satisfaction ? 
Again quoting from F. J. Burns Morton, it is suggested :— 
(a) Discover what men want to do most. It is possible by 
interview and through sélection tests to find out the bent 
of each employee. 


(b) Assign employee as far as is practicable to the type of 
work for which he is most suited, taking account of his 
natural abilities, judging from his experience, and estimat- 
ing his potential possibilities from training. 

(c) Create job interest by explaining the importance of the 
work and the need for his grade of workmanship, and by 
giving due recognition for creditable performance. 

(d) Accept that job satisfaction is a management responsi- 
bility ; that leadership determines what the employee 
feels about his work ; that continuous and considerate 
supervision is essential to avoid misunderstandings and to 
ensure consistency, and that employees must be considered 
as human beings with all their merits and demerits and 
not as a collection of machines. 


Job satisfaction does not mean self-satisfaction, and we must not 
’ make the mistake of confusing contentment at work with com- 
placency ; interest in work is positive, interest in self or laziness is 
negative. 

The degree to which each individual absorbs an interest in his 
work, like ndividual intelligence, varies considerably, the essential 
feature of a job interest being that the individual wants to work, 
and if we wish to stimulate our employees and infuse interest 
relative to their work in them, we must use persuasion and not 
force. Undoubtedly, if we were to ask our employees if they were 
satisfied with their jobs, the prevailing answer would be in the 
affirmative. When an employee says he is satisfied with his job he 
normally means he can put up with it, any feelings of frustration 
or repression he accepts as all in the day’s work, and he accepts 
things rather than gets the best out of them. There is a great 
difference between the interpretation of being satisfied with a job 
and what is meant by deriving satisfaction from one’s work. 

An excellent indication of job satisfaction is the determination 
of employees to perform their task efficiently, when they speak in 
terms of “ we” instead of “I,’’ and when they go about their 
work cheerfully and enthusiastically. 

Up to this stage I have spoken of the importance of engendering 
the correct attitudes and sentiments of the worker towards his job, 
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of developing ways and means whereby the worker shall derive 
and enjoy satisfaction from his job. What steps should be taken 
to achieve this ideal ? 

I think that a practical commonsense answer to this question 
can be found in the following extract from an article on ‘‘ Manage- 
ment for More Output,” which appeared in the American journal 
of the Society for the Advancement of Management, which I have 
modified to suit the needs, as I see them, of Australian industry. 

“The majority of employers seem to feel that the average 
worker could do a much better job if he really wanted to. This 
poses a pertinent question: ‘ Why doesn’t he want to?’ What 
accounts for the average worker’s indifferent attitude towards his 
job, for labour’s unco-operative attitude toward management and 
capital ? 

Both questions can be answered in a single word—leadership. 
The leadership of industry presumably resides in management. 
Management, however, has displayed a singular lack of under- 
standing regarding the nature and obligations of leadership. It 
has failed to recognise that the value of leadership can be judged 
on the basis of effectiveness as well as ethics; that as Hitler so 
tragically demonstrated, leadership may be downright evil in terms 
of its objectives and at the same time be “‘ good ” in the sense that 
it is effective in influencing people. As a result, management has 
indulged in too much self-pity over the “‘ bad” leadership the 
worker has received from organised labour, too little self-searching 
regarding the shortcomings of its own leadership.” 

Management must take a more realistic view of this all important 
question of leadership, it must examine the opportunities of leader- 
ship which are available and influence the quality and quantity 
of the workers’ production in respect of :— 

(1) The character and ability of the worker. 

(2) The nature of his job. 

(3) The introduction to his work. 

(4) The methods, tools and equipment and other opportunities 

for first-rate performance provided him. 

(5) The reward given him for good performance. 

(6) The supervision or leadership he receives. 

It should be possible for management to improve its control and 
influence over these factors—and it is possible for management to 
improve its leadership in terms of all six factors. 

However, three additional steps are necessary to make better 
leadership effective, namely :— 

(1) To sell the employees the idea of giving better performance. 

(2) To find means whereby the skills and attitudes required for 

better performance are developed. 


49 








HUMAN ENGINEERING IN INDUSTRY 


(3) To follow up and check that better performance is forth- 

coming. 

Patience, ingenuity and no little courage will be required to 
work out the many important details of a plan to improve leadership 
within industry, but the reward of better performance from the 
average worker, and knowing, that in achieving this end, valuable 
contribution to our national economy will accrue, makes the effort 
worthwhile. 

A suggested plan of “ Human Engineering in Industry ” which 
we might adopt to assist us in our efforts to improve the efficiency 
of the human factor in industry might well be :— 


(1) Analyse Management’s present leadership in respect of each 
of the six factors which determine the quality and quantity 
of the workers’ output. 


(2) Plan for better control or influence over these factors. 


(3) Sell these plans to the executive, supervisory and worker 
personnel. 


(4) Develop the skills and attitudes required. for first rate per- 
formance in such manner as to ensure the active and willing 
co-operation of the workers. 


(5) Follow up to make sure that the plan is carried out at each 
level of the organisation. 


However, in putting such a plan into operation we must not 
approach the problem or use the methods and points of view of 
the engineer and attempt to apply these to the solution of the 
human problems in industry. To some degree we are liable to 
transfer our engineering mode of thought to the field of human 
relations, thereby distorting our apprehensions of our human 
problem and seriously misdirecting our efforts to deal with them. 

If we consider closely our generally accepted theories of organisa- 
tion, we cannot help but note a curious parallel to the machine. 
Actually, our ideal of an effective organisation is a “‘ smoothly 
running machine,” an organisation in which all parts function 
smoothly, with a minimum of friction and maximum economy of 
effort. Each component is carefully designed for its particular 
task, and the whole responds automatically to the touch of the 
operator’s hand. 

The nature of human organisation cannot bé properly understood 
in terms of mechanistic concepts. The machine and its component 
parts have only one purpose—that for which the engineer designed 
them. The purpose of a human organisation, whether business or 
otherwise, can be defined only in terms of the purposes of the 
people in it. Unlike the component parts of a machine, the people 
who comprise a human organisation are something more than just 
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parts of that organisation. They “are flesh-and-blood men and 
women, with sentiments, ambitions, and needs of their own, 
ranging far beyond the confines of the organisation. The extent 
to which these people serve the needs of the organisation willingly 
and enthusiastically, depends upon the extent to which the organisa- 
tion serves their needs as sentient, aspiring human beings. 

In these circumstances, the effort to apply primarily technical 
rather than social skills to the solution of social problems is likely 
to have grave consequences, since the two kinds of skills are not 
synonymous and not mutually interchangeable. Elton Mayo, in 
his book, ‘‘ The Social Problems of an Industrial Civilisation,” 
draws the following distinctions between the two skills : 

** Technical skill manifests itself as a capacity to manipulate 
things in the service of human purposes. Social skill shows itself 
as a capacity to receive communications from others, and to 
respond to the attitudes and ideas of others in such fashion as to 
promote congenial participation in a common task.” 

Unfortunately, the social skills required for effective co-operation 
have not been developed to anything like the degree that technical 
skills have been developed, therefore, if we are to function as 
effectively in solving our human problems as we do in solving our 
technical problems, we must develop as high a degree of conscious 
skill in the field of human relationships as the engineer has developed 
in his. 

This is a sizeable task and one which cannot be accomplished 
overnight. For one thing social skills are poorly understood, and 
until they are more precisely identified, classified and described, 
they are communicable and applicable only to a limited degree. 

A great deal of creative work along these lines is being carried 
out in our universities, and other educational institutions, however, 
the various problems of the human aspect of industry cannot be 
left until such times as the work of the social scientists comes to 
fruition. 

Faced with such problems as we are now, we must deal with 
them to the best of our ability. But we can at least make a start 
—and I suggest it be a conscious start—a purposeful effort to 
develop a higher order of skill in the sphere of Human Engineering 
in Industry. 


REFERENCES 
“Teamwork in Industry ”—F. J. Burns Morton. 
** The Human Factors in Management ”—Schuyler Dean Hoslett. 
** Personnel ’”—American Management Association. 
“* Advanced Management ”—The Society for the Advancement of Management. 
** Human Relations Casebook ”—Drake and Drake. 
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or Toolroom Work 
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how the 


COLLIS STACKER 
saves man-hours 


GANDY LTD., WALLASEY, CHESHIRE, SAY :— 
“The operation of changing Press 


Moulds is nowdone by one man with the | There is a model of The Collis Stacker 


aid of The Collis Stacker in half the | ‘deally suited to meet most lifting and 
overhead storage needs. 


time previously required by two men.” 


WRITE FOR FULL PARTICULARS 
quoting ref. E18 to—QJ. Collis & Sons, Limited, 


oo” x : Regent Square, Gray’s Inn Road, London, W.CA 
J. QUITE & sons, Li Telephone : TERminus 6141 











Compressed Air Cuts Power Costs 


FOR EVERY APPLICATION - BROOMWADE! 


BROOM & WADE LIMITED © HIGH WYCOMBE BUCKS Phone: 1630 (8 lines) 


BR89dm 
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TURCHAN ~~ 

















HYDRAULIC DUPLICATORS 


| 

Fitted to your existing lathes Turchan will show 

| tremendous savings on work requiring multiple 
diameters, contours, tapers, centred and chucking 

work, external or internal. 











TURCHAN CAN BE FITTED TO ANY TYPE OF MACHINE TOOL 





Full details on request 








WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.|! 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 
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ENGINEERS SMALL TOOLS 


MILLING CUTTERS 





HOBS & FORM CUTTERS 





Zi 


REAMERS & DRILLS 





DRILL CHUCKS 








OIL & SUDS PUMPS 


STANDARD 





AND 


“CARDINAL” BLADED MILLING CUTTERS 


“CARDINAL” INSERTED 


BLADE FACING 


HEADS « “CARDINAL” DRILL CHUCKS 3 JAW 


“CARDINAL” RAPID SLIP 


DRILL CHUCKS 


*“ CARDINAL” TAPPING ATTACHMENTS 
*““CARDINAL” GEAR PUMPS FOR SUDS & 


OIL . *“ CARDINAL ” 


MACHINE VICES 


“ CARDINAL” COUNTERBORING SETS 


MACHINE VICES 


SPECIAL TOOLS 


HIGH SPEED STEEL MILLING CUTTERS 
INCLUDING SIDE & FACE CUTTERS, FACING 
CUTTERS, SHELL END MILLS, ANGLE CUTTERS, 
HOLLOW MILLS, GEAR CUTTERS, END MILLING 
CUTTERS, HOBS & FORM CUTTERS - REAMERS 
—SOLID & ADJUSTABLE * TWIST DRILLS 
COUNTERBORES, JIGS & FIXTURES 


THE BROOKE TOOL 


MANUFACTURING COMPANY LIMITED 


WARWICK ROAD 


GREET BIRMINGHAM I! + Phone Victoria 2323 
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BRITISH TYRE & RUBBER CO. LTD., 


HERGA HOUSE, VINCENT SQUARE, LONDON, S.W.1 


















JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 


ap HERBERT ap | ¢ 

















Checking armature core assemblies on the Sigma Hand- 
pS aye Multi-dimension Inspection Machine. Output 
per hour. 


INSPECTION 


Inspection is an essential part of production. It is just as impor- 
tant to provide efficient methods and equipment in the inspection 
department as it is in the machine shop. 


In collaboration with Hilgar-Watts Ltd., London, and the Sigma 
Instrument Co. Ltd., Letchworth, we have devised methods and 
equipment which have speeded up inspection and made it more 
efficient. 





From our long experience in this field we can give reliable 
advice to any who wish to improve their inspection. 4 


Please send enquiries to MEASURING ROOM, EDGWICK WORKS. 


Telephone : 8878/- Extension | 39 


ALFRED HERBERT LTD‘ COVENTRY 
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ARDOLOY 


A 8.T.H. PRODUCT 


Introduced in 1932, Ardoloy is unsurpassed for 
positive or negative-rake cutting. 


GRADES—Five grades of Ardoloy have been devel- 
oped to suit the requirements of various materials. 


QUALITY—The cutting and wearing qualities of 
Ardoloy are maintained by continual tests in our 
Ardoloy Research Department. 


| DELIVERY—A large and carefully selected stock of 

standard tools of the types and sizes in general use 
is carried. Standard tools should be used whenever 
possible to ensure prompt delivery. 


FACE MILLING CUTTERS with Ardoloy-tipped 
teeth are stocked in the following diameters: 2in., 
2d in., 3in., 4in., Sin., 6in., Zin., 9in., and 12in. 





- 





SOLE DISTRIBUTORS : 


RY } ALFRED HERBERT LTD: COVENTRY 











PRODUCTION 


when you install the 


‘AIRTRIP?’ 


for safe, instant control of 
interlocking guards—a 
standard installation, manu- 
factured by ' 


PRESS GUARDS LT 


and incorporating MAXAM 
Air Valves and Cylinders. 
Easily fitted, it gives speed and 
efficiency of working —in- 
creased output is assured. 


Photograph by courtesy of Standard Telephones and Cables Limited 


The *‘ AIRTRIP ”’ can be used on all presses 
up to 100 tons capacity. Operation is simple 
and _ infallible— depression of the pedal 
closes the guard and at the same time 
actuates the MAXAM Valve, which passes 
air to the MAXAM Air Cylinder to engage 
the clutch. This arrangement frees both 
hands of the operator and allows much 
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PNEUMATIC EQUIPMENT 


MAXAM Air Control Valves are available for many 
purposes, and for hand, foot, cam, electrical, mechani- 
cal or pressure actuation. MAXAM Air Cyl.nders 
range from j” to 20” dia. bores x any stroke. 
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lighter operation of the foot pedal. Also, 
since there can be no attempt to engage the 
clutch until the guard is fully closed, failure 
of the clutch locking gear is completely , 
avoided. 

The *“*AIRTRIP”’ is designed to comply 
with H.M. Factory Departments Recom- 
mendations. Patents pending. 





ENQUIRIES FOR ‘ AIRTRIP’ 4 


to Messrs. PRESS GUARDS LTD.., 372-8 Farm Street, 
Hockley, Birmingham. 


ENQUIRIES FOR MAXAM 

AIR VALVES AND CYLINDERS to the CLIMAX 
ROCK DRILL & ENGINEERING WORKS LTD., 
4 Broad Street Place, London, E.C.2. 
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@ Hoover Ltd., finish both ends of the 
ly spindles and the diameter of the core for 
m- their well-known shaded pole motor on 


this PRECIMAX M.P.L. grinder. Limits on 
| the spindles are held to 0-0003 in. and pro- 
duction is at the rate of 60/75 per hour. 


» PRECIMAX grinders are built in a range 
- of types and sizes covering most precision 

| grinding operations. 

A 


Ask for details. 






I JOHN LUND, LTD., CROSSHILLS, KEIGHLEY, YORKS { 
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Each cleaning problem studied individually 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
amachinecleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
[Lee small parts in 






Photographs by courtesy of “Machinery.” 








baskets. 
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Sole Agents for Great Britain : 

GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 
Designed and manufactured by : 

BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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IMPERIAL 
SMELTING 





Many metal components haye to stand up 
to a harder hammering than any muscular 
young man could inflict: That is one reason 
why so many stressed parts are die cast in 
MAZAK Alloy. 

Because, MAZAK is based on ‘ Crown 
Special’ Zinc of 99.994+% purity, the 
objections to early die casting alloys have 
been overcome. Inter-crystalline corrosion 
—which causes distortion and disintegration 
—has been banished. Every batch of MAZAK 
is spectrographically examined for purity 
and composition. 

MAZAK has a high impact strength (42-43 
ft. Ibs. at normal temperatures). Hence its 
use for shock-absorber bodies, car door 
striker plates and spring-loaded door- 
closures. 

Other advantages of MAZAK include high 


tensile strength; dimensional stability; 
durability; ductility; suitability for com- 
plex shapes and thin sections; high 
corrosion-resistance ; low finishing cost and 
ease of plating. Above all, MAZAK provides 
the optimum combination of these qualities. 

When such qualities are essential to die- 
castings, use or specify MAZAK Alloy 


Uy 


IMPERIAL {SMELTING CORPORATION (SALES}) LTD. 37 DOVER STREET, LONDON W.! 
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G P.A TOOLS zs GAUGES LIMITED | 
HARPER ROAD WYTHENSHAWE : MANCHESTER 
PHONE: WYTHENSHAWE 2215. GRAMS PNEUTOOLS. PHONF 
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SPECIAL PURPOSE MACHINES hea 


Up-to-date shops specially laid out and 
equipped for making, on a production 1 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special-purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 
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Precision Accuracy 


Guaranteed 
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Birlec Low-Frequency 
Induction Equipment 


is incorporated in the Vanguard production 
line at the Standard Motor Co. Ltd., Coventry, 
where it is used for heating ring gears prior to 
shrinking them onto flywheels. 

Ring gear heating is only one of the many 
applications of the Birlec range of induction 
heat-treatment equipment : many engine, chassis 
and transmission components require localised 
hardening and Birlec has supplied high frequency 
equipment for this purpose to the leading British 
motor manufacturers. 

Further information on Birlec induction heating 
equipment is given in Publication No. 63, which 
will be sent on request. 


The illustrations show the 
operator withdrawing a 
heated ring gear from the 
equipment and (inset) the 
assembled component 

in position. 


BIRLEC LIMITED OMCTES. wale, tecw. 
ERDINGTON - BIRMINGHAM =§ 24 | in Sweden: 


Telephones : EAST 1471 (9 lines) . Telegrams: Birlec 'Phone, B’ham Birlec Elektrougnar AB, Stockholii 
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CONSISTENT ACCURACY WITH HIGH OUTPUT 


Hobber. This hine has a ity of 8” diameter by 10” long and is designed for high 
speed production of spur and helical gears or splines. Extra heavy, rigid structure plus the 
accurate mounting of the hob on the tapered hob spindle ensures consistent accuracy while 
the machine maintains a high output. Simple centralized control is effected by “ push but 

A lever sets in motion the semi-automatic cycle, while a simple selector regulates the “ 8-10” 
to either climb or conventional cutting. Increases in hob life ranging up to 50% are achieved 
by fitting the new Barber-Colman 8-10 hob shifter. \ 





© ee is the primary advantage offered by the Barber-Colman 8-10 Vertical 
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THE 
_BARBER-COLMAN 





BARBER & COLMANILTD., MARSLAND RD., BROOKLANDS, MANCHESTER 4 


Telephone : SALE 2277 (3 lines) 


Telegrams : “BARCOL,” SALE 
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PRESS TOOLS 
LARGE or SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN 





Telephone : LADbroke 3484-5-6 
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CLYDE STEEL WORKS 


SHEFFIELD 
TELEPHONE 22041 


SAMUEL OSBORN EC°,EMiTEo f 
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Eyestrain is generally the result of lighting conditions being unsuited 
to a particular kind of work. The inevitable outcome is inefficiency 
and loss of output, followed by absenteeism. 


Deficiencies in lighting are indicated instantaneously and accurately 
by the “AVO” Light Meter, which provides the simplest means of 
testing adequacy of lighting conditions in shops, offices, factories, 
showrooms, schools, etc. 





This pocket size photo-electric cell instrument gives direct readings 
| in both foot candles and lux units. The scale, calibrated from 0-50 
foot candles and 0-500 lux, is very open at the lower end, enabling 
readings as low as one foot candle to be read with rapidity and ease. 
A switch multiplier increases the 
range to 250 foot candles and 
2,500 lux. 











e ” + 7 " The Instruction Book provided with the 
x Pri 

_— 23 X24 \* ice é ins list fr ded illu- 

Weight : 7 ozs. £6 minations for ali kinds of interiors. 





@ Write for fully descriptive pamphlet to: 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
Winder Housc, Douglas Street, London, S.W.!. Telephone : ViCtoria 3404-9 
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AIR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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KING Electric Chain Pulley Blocks save time 
and effort and speed up output. This means 
more production and bigger profits. There is 
scarcely any process involving lifting and shift- 
ing which cannot be greatly helped by a KING 
€lectric Pulley Block. Capacities from 5 cwts. to 
40 tons all fitted with patent safety limit switches. 












NEW! With the introduction of the latest 
KING Marvex Model Electric Block, an attractive 
12-page booklet is published. This gives full inform- 
ation about KING Blocks and many details covering 
the problem of lifting. The booklet is profusely 
illustrated and a copy will gladly be sent on 
request. Ask for L.S.49. 


GEO. W. KING LTD. 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES AND 
CONVEYORS. WRITE FOR ILLUSTRATED BOOKLETS. 


P.B.B. WORKS, HITCHIN, HERTS 
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STELLITE 













Stainless Steel— 


is an alloy on its own. Machining gen- 
erates more heat than most alloys and 
because Stellite does not soften with heat, 
production can be trebled. Stellite tools 
are tough to give long life and freedom 
from chipping, yet their cost is moderate. 
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DELORO STELLITE 


CUTTING TOOLS TRACE HARD FACING ALLOYS 


MARK 


DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEGRAMS : “STELLITE, SHAM.” TELEPHONE : SOLIHULL 2254-56 
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METAL PARTS 
SUCTION CLEANING 
and DEGREASING 
PLANT 


Manufactured — DAWSON BROS .TD., GOMERSAL, LEEDS. 
Sole Distribucors & Consultants : 


DRUMMOND-ASQUITH (SALES) LTD. 


King Edward House, New Street, Birmingham. 
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"ENGLISH ELECTRIC’ 
stator-rotor units 


will assist you with your 
machine-tool drive problems 








TATOR WITH CAST 
RAPPED STEEL ALUMINIUM 
SHELL ROTOR 


























made in sizes fo meef normal requirements 


We are in a position to 
give good deliveries 


MAY WE HAVE YOUR ENQUIRIES? 


THE ENGLISH ELECTRIC COMPANY LIMITED 


INDUSTRIAL MOTOR WORKS - - - BRADFORD 
Works also ac STAFFORD - PRESTON + RUGBY ~- LIVERPOOL 
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A SOLID ORGANIZATION 


—The World’s largest group 
devoted to the manufacture 
of abrasive products. 









FACTORIES 


—In seven countries and 
representatives throughout 
the World. 







OVER SIXTY YEARS 
EXPERIENCE 
—In the development and 
manufacture of products 
known and used the World 
over. 








A VARIETY OF PRODUCTS 


—That includes grinding 
wheels, segments, cut-off 
wheels, honing sticks, 
INDIA oilstones and sharp- 
ening stones. Also diamond 
wheels and hones. 











EXTENSIVE LABORATORIES 


—Where a large staff of 
skilled research workers — 
Chemists, Ceramists, 

constantly at 
work furthering the service 
of abrasive products in 
industry. 












—_— 
NORTON ABRASIVES + 
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They're talking 
again about 
PRESSURE 
DIE-CASTINGS 


This time 
it’s about 
CASINGS 





ALL HOLES AND DIMENSIONS CAST TO CLOSE LIMITS WHEN REQUIRED 





WOLVERHAMPTON DIE-CASTING CO. LTD. 
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DESIGNERS and 
MANUFACTURERS 


A-l+D APPROVED 
CONTRACTORS TO H.M. GOVERNMENT 
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COMMERCIAL 
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You deserve something better 
than soda water... 


In the handbook of a well-known firm 
making cutting tools, we observe with a 
sigh that “ soda water ” is still mentioned 
precisely as it was 30 years ago! 

No production engineer today would 
ever dream of figuring on speeds, feeds 
and production times which were current 
30 years back, so much have machines 
tools and materials altered meanwhile, 
Modern machining methods require 
modern coolants, of which COOLEDGE 
is the most versatile, no matter 
the duty demanded! COOLEDGE 
not only efficiently carries away 
cutting heat, but lubricates excep- 
tionally well, due to its generous 
fat content, thus preserving the 
tool edge and giving fine finish 
to the job. Due to its coarse oil/ 
water construction, the lubricating 
film provided by COOLEDGE 
emulsion has enhanced strength> 
so extending its useful range of 


application to tooling hitherto given 
over to straight oils. That represents a 
true economy. 


Then, with dilutions which range from 
1:10 to 1:75 COOLEDGE shows adapt- 
ability to tooling operations on most 
metals and merits its claim to be ‘a 
machine-shop service in itself.’ 


Ask for our latest brochure * Cutting 
Fluids ’— it’s free on request. 






Van 


We Ni whi “ 


COOLEDGE 


Water Soluble Cutting Oil 


ALSO INCLUDED IN THE WATER SOLUBLE RANGE ARE :— 


IRONEDGE - ALUMEDGE 


Cu iting 
F luids 


FLETCHER 2 
“MILLER LTD 


FILEDGE + CLEAREDGE’ 
HEAD OFFICE & WORKS 


HYDE Nr. MANCHESTER ENGLAND 
Phone: Hyde 781 (Sines) Grams: Emulsion, Hyde 


SOUTHERN WORKS 
SILVERDALE ROAD, HAYES, MIDDLESEX 


MIDLAND WORKS 
BILHAY ST., WEST BROMWICH, S. STAFFS 
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Thank Wickman for Wimet / 


For its ability to turn, mill, plane, shape, drill, bore, 
press or otherwise form metal; for its ability to perform 
these processes faster and for less, on an ever increasing 
range of harder and tougher alloys, production 
engineers truly thank Wickman for Wimet. It’s 
the tool metal that spells bonus for operators, and 
lower production costs to management, that 
raises quality and increases efficiency. Are you making 
full use of it in your plant? Wickman publications dealing 
with all aspects of carbide tooling are available on request, 
and “The Wimet Age,” a 16 m/m. instructional 
film on the application of tungsten 
carbide tools is available for exhibition in 
Engineering Works, Technical Colleges, 
etc. Write to-day for details. 











A. C. WICKMAN LTD - COVENTRY «: ENGLAND 
N 


* BRISTOL + BIRMINGHAM + MANCHESTER 
GLasGcow ? NEWCASTLE . BELFAST 
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Trade Hark 


USE STOCKED SIZES 
FOR BETTER DELIVERY 
SERVICE AND 
LOWER COSTS 


SHEFFIELD 


JOBBERS 
DRILLS 


MADE IN HIGH SPEED AND CARBON STEELS 
IN THE FOLLOWING STOCK SIZES :— 


HIGH SPEED STEEL 
Fractional Sizes- 1/64" to 1/2" by 64ths 
Metric Sizes 0.3 m/m to | m/m by 0.025 m/m 
1.05 m/m to 5m/m by 0.05 m/m 
5.1 m/m to 13 m/m by 0.1 m/m and 
0.25 m/m 
13.5m/m to 16m/m by 0.5m/m 
17 m/m to 20 m/m by | m/m 
Drill Gauge Sizes: Ig to 80g 
Letter Drill Sizes: A to Z 












CARBON STEEL 
Fractional Sizes: 1/32" to 1/2" by 64ths 
Metric Sizes: Im/m to 10m/m by 0.1 m/m 
and 0.25 m/m 
10.25 m/m to 13 m/m by 0.25 m/m 
13.5 m/m to 16m/m by 0.5m/m 
17. m/m to 20m/m by | m/m 
Drill Gauge Sizes: Ig to 70g 
Letter Drill Sizes: A to Z 


TWIST DRILL STEEL COMPANY LIMITED 











Te 
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ARE YOU PLANING 
High Duty \RON CASTINGS? 





ELS 


and 


i THE CORRECT GRADES OF ‘ PROLITE’ 


Technical Representatives are always 
available for consultation and advice. 








— a 
| PROTOLITE LIMITED 


(A subsidiary company of Murex Ltd., Rainham, Essex) 
CENTRAL HOUSE, UPPER WOBURN PLACE, LONDON, W.C.1 Telephone . Euston 4087-5666-6929 
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FOR RELIABLE METAL CASTINGS 
SPECIFY 





REGISTERED TRADE MARK 


The Technically Controlled Castings Group 
"18 ADAM STREET, LONDON, W.C.2. 
LAKE & ELLIOT, LTD., BRAINTREE * SHOTTON BROS., LTD., OLDBURY 


S$, RUSSELL & SONS, LTD., LEICESTER - HENRY WALLWORK &CO.,LTD., MANCHESTER 
ALEX. SHANKS & SON, LTD., ARBROATH * JOHN WILLIAMS & SONS (CARDIFF) LTD 

















Unproductive times can be considerably shortened by the use of 
me ty on ee standard clamps on all types of Machine Tools. They 

d packing pieces and holding down fixtures so often 

used in ‘aon machine shop. They are compact, rigid, give a positive grip 

and owing to very low over-all height they allow maximum clearance for 

cuttin 

Six different types of clamp are available, and a combination of different 

types can be used for irregular shaped work. 

fully descriptive folder will be sent on request. 


IAD YAN yl Machine Tool Company biome ed 
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the world 
seeking all 
quality and 


A Field 


country. 


MAT 





HOOVER 


F.H.P. MOTORS 


supply the needs of Industry 
throughout the world 


he value of Hoover F.H.P. Motors as efficient and 
economic power units has been tested and proved 


over. Hoover research, nevertheless, is 
the time to provide Motors of even better 
greater efficiency. 


n addition the Hoover organisation provides many 
special services for Motor users :— 


% An Applications Laboratory where extensive tests 
can be made to determine the exact requirements of 
the manufacturers product. 


Technical Service to help solve application 


problems on the spot. 
information and advice. 


An Authorised Distributor Service to provide delivery 


€ 
@ Sales Engineers always at manufacturers call to give 
* 
of standard types from stock. 

cd 


Service Stations disposed strategically throughout the 


If your product or your processes require 


F.H.P. Motors write: 


HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


CAMBUSLANG - LANARKSHIRE + SCOTLAND 
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Electric iron cover in 20 gauge enamelling iron (untrimmed) 
produced from a Kirksite tool. 


KIRKSITE “A” replaces cast iron or steel 
The Modern Alloy for the production of Stamping and Forming Tools. 


It is easier to produce tools in Kirksite “A” Metal than from ferrous metals, and at 
lower cost. Highly skilled tool-room labour is unnecessary. For that reason Kirksite 
has rapidly found favour with aircraft, automobile and body-builders, and general 
stampers of light-gauge products. 


%* No waiting for Tools. Tools in Kirksite can * High recovery value. Obsolete dies can be 
be available within a few days of receipt of patterns re-cast indefinitely. 


% Kellering is eliminated. The more intricate y& Available as Ingots or Castings made to 
the job, the greater the saving shown by Kirksite. customers’ own patterns. 


Write to-day for special free folder giving full details of this remarkable new alloy 
THE HOYT METAL CO. OF GREAT BRITAIN LTD 
Deodar Road, Putney, London, S.W.1I5 


Telephone ; VANdyke 0406 Telegrams :; Profanity, Wesphone, London 
MAKERS OF ANTI-FRICTION METALS AND PRECISION-FINISHED BEARINGS 











Our specialised knowledge is 
offered to you in the supply of 
Castings from a few ounces up 
to 5 tons—in 


PHOSPHOR BRONZE 
GUNMETAL 
MANGANESE BRONZE 
ALUMINIUM BRONZE 


(Tensile Strength 45 tons per sq. in.) 


ALSO 

Light Alloy Castings - ‘ BIRSO’ 
Chill-Cast Rods and Tubes 
Centrifugally-Cast Worm- 
Wheel Blanks - Ingot Metals 
Phosphor Copper - Phosphor 
Tin * Precision Machined Parts 
B98b Fully approved by Admiralty and A.I.D. Finished Propellers Etc. 


T. M. BIRKETT & SONS, LTD i, BILLINGTON & NEWTON LTD. 


STAFFS ousnciaah Wel ici te) Sa Be Va 
n-Trent 1184-5-4 Sa eee ee es 


with 





Grams: Bronze, Phone, Longport 
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MILLING 
CUTTERS 


WITH SERRATED BLADES OF 
H.S. STEEL, SOLID “ STELLITE”’ 
OR TIPPED WITH CEMENTED 








CARBIDE. 


Used successfully throughout the 
engineering industry. 


Wide range of standard types and 
sizes available. 





Be TAR 











GROUND 
THREAD 
TAPS 


= TO CLOSE LIMITS 


-_ 
— 
- 


Also stocks and dies 

















STELLHOUSE WORKS - OL/ VLR STREET om MINGHAM 7 
relephone: Aston Cross 300i (12 umes) 7 








North of England representative : A. V. Green, 50/5! Britannia House, Wellington St., Leeds 
AGENTS. London: J. O. Maddock, 13 Bayham Road, W.4; 
Scotland: Messrs. Stuart & Houston, 5 York St., Glasgow, C.2 


MEMBERS OF THE GAUGE AND TOOL MAKERS’ ASSOCIATION 
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Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 98%, maximum, 92% minimum N.P.L. certified. 
The lightest most compact joint made. 





ONLY THREE WORKING PARTS 
FORKS SOLID WITH JOINT 
HALVES 
HARDENED AND GROUND 
WORKING FACES 
LARGE BEARING SURFACES 
SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 
9 SIZES. BORED FOR SHAFTS 
RANGING FROM } in. TO If in. 
DIAMETER 

WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


“MOLLART 22:22 
KINGSTON -BY - PASS 
SURBITON - SURREY 


ELMbrid 3352/3/4 
ENGINEERING co. LTD. Crome: ieecten, Sie 




















LID 


TRAMWAY PATH 
MITCHAM 
SURREY 


Phone ; Mitcham 1624-5-6. 
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HYDRAULIC PRESSURE PUMPS 


eed 


@ WEARINGLESS BEARINGS 

This entirely new type of axial 
plunger pump has no heavily 
loaded ball and roller bearings. 
The axial thrust in the swash-plate 
is taken by film lubricated thrust 


@ SWASH-PLATE MECHANISM washers of novel design. Pumps 








Movement between swash-plate and 
plungers is transmitted by direct contact 
instead of the usual connecting rods. Pure 
rolling contact, between swash-plate and 
the plunger ends is assured by providing a 
bevel gear between swash-plate and pump 
body. This geared swash-plate, in combina- 
tion with the film lubricated thrust washers 
are unique features which enable the pump 
to be operated continuously at very high 
pressures without appreciable wear. 


FLECTRAULIC 


AXIAL PLUNGER PUMPS 


The pump is the heart of the press 


TOWLER BROTHERS (PATENTS) 


have been operated at 14,000 p.s.i. 
continuous pressure for short periods 
and for 2,000 hours at 7,000 p.s.i. 
with no perceptible signs of wear. 


97% VOLUMETRIC EFFICIENCY 









LTD. RODLEY, N® LEEDS 
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Automatic Feeds forany Press 


CONSULT 


HUMPHRIS 


THE PRESS EXPERTS 
= 


HUMPHRIS AND SONS LTD: 94 PARK ROAD~ PARKSTONE~ DORSET 





BTYPE-WTYPE 
UNIVERSAL JOINTS 


DRILLING MACHINE 
SPINDLES 


Manuf: d in 3 
types covering a wide range 
of applications. 





Prices and Technical data 
on request. 


On Air Ministry, War Office 
and Admiralty Lists. 


MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX AND CORONA WORKS + CHADWELL HEATH + ESSEX © Phone: SevenKumes 3456 
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JUNIOR | 7°CENTRE LATHE 


The NEW WOODHOUSE & MITCHELL 
70 Junior has been developed to pro- 
vide a robust 7” centre lathe suitable for 
production or for genera. machine shop 
service. a and straightiorward 
in design, this lathe has become 
INVERTED VEE AND FLAT popular because of its easy operation 


GUIDES and maintenance. There is a choice of 
two types of feed box, either Norton 
* DIAGONALLY BRACED BED quick-change or the three-feed type 


The dia agonally braced poe Ban an ample 
gp, an rate vee guides to saddle 
i SS and wdieeth are points which deserve 


emphasis. 
png A ny . Briefly, the 70 Junior is worthy of a 


place in any machine shop where 
HEAT TREATED NICKEL STEEL economy of operation, accuracy and 


SHAFTS ON MULTI-SPLINE reliability are primary considerations. 


MERCHANTS SUPPLIED 
Complete specification on request 


WOODHOUSE £ MITCHELL 


ae eek FECAL ‘ ‘BRIGHOUSE 


TELEPHONE BRIGH< SE 627(3LINE LEC vw DHOUSE. BRIGHOUSE 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


The exclusive Abwood 
Chip Breaker Grooving attachment 
. «. constant centre height to grinding 
point at all angles .. these are only 
two features of the Abwood Concentre 
Machine. A Precision Machine for 
grinding and lapping Carbide tipped 
tools or accurate grinding of high speed 
steel tools, with perfect angle control. 


™ ABWOOD 
CONCENTRE | 


or -W- 4-310) cele) anc): 4) 1°) |) nn 


THE ABWOOD TOOL & ENGINEERING CO. LTD, Princes Road, Dartford, Kent. Tel.: Dartford 2258/9 
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DONOVAN 
POINTS 





Not content— as some “ starters” 
we could name!— merely to fire a 
pisto] into the air and let the other 
chaps do the running, this A.C. 
Direct-Switching Contactor Starter 
of Donovan’s leads the field in the 
control of motors for Machine Tools 
and other electric drives. 


Further, with Donovan thorough- 
ness, it combines Starter and Isolator 
in one case, and, as no external wiring 
is required between switch and 
starter, it saves the wireman’s time 


in every case. 
* 
Easily operated isolating switch ensures 


safety. It is fully shielded and able to 
break the stalled motor current in 








emergencies. 
Size 1 Starter. 
* 
Either thermal or magnetic overcurrent 
releases as specified. 
THE DONOVAN ELECTRICAL C*L* ELECTRICAL ENGINEERS AND 
BIRMINGHAM. 9 STOCKHOLDERS 


Proue-STEcurons 2277 (P.B.X) Grams — Donovan . Birmincnam 
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CHUCKS FOR MODERN HIGH 
SPEED DRILLING PRODUCTION 


THE i THE 
jaa = Foe 


DRILL CHUCKS 


are designed and constructed to 
stand up to modern drilling prac- 
tice. The external design is 
robust and serves as an efficient 
casing to protect the internal 
mechanism. The jaws are 
protected from damage by the 
specially hardened boss or cap. 
The demand for this perfect 
chuck increases every year, evi- 
dence that the leading engineers 
appreciate its worth. 


FIVE SIZES FROM }in. TO jin. 





As K ” KEYLESS 
FOR OUR 

OnNUOK DRILL CHUCK 
CATALOGUE is a correctly designed smal! size chuck work- 
5G ing on the same principle as the ** Marvel” 
which ensures reliable grip and euse of 
release. It has permanent concentricity and 

perfect balance for high speed drilling. 

TWO SIZES: 0-3 in., 0-3 in. 


a 





TURRET STYLE “ Marvel” 


Shanks made solid from body giving short over- ARCHER 


bang for rigidity and alignment. 


Tools quickly changed by band without disturbing SMALL- TO RS) 


chuck setting. 
Made in all capacities and various sbank diameters 


MILLHOUSES: SHEFFIELD 








“Give me a Holman 
Rotogrind 
every time” 


No matter what the job—whether it’s 
grinding, fettling, cleaning, smoothing welds, die 
dressing or loco rod grinding—you can depend 
on a Holman Rotogrind to earn its keep. Every 
tool in the range is powered by a smooth-running 
vane-type air motor and requires very little 
attenton beyond weekly lubrication. Like all 
Holman Pneumatic Tools the Rotogrind Series 
are easy to handle and economical in use. Full 
rarticulars of performance and applications avail- 
able on request. 

Size — rrind—suitable for internal grinding, 
cleanine castings, etc. The range also includes 


precision grinding and heavy-duty types. 
Hae 
“Straight” and “grip” handles available. 


SSS 


Pneumatic Hammer for chipping and caulking. Riveter. Weight from 12% lbs. to 194 Ibs. 
Construction and action similar to riveters, and Available with open or closed handle, inside 
similar range in handles. Weight from 7} Ibs. or outside trigger, and usual snaps. 

to 133 lbs 





CAMBORNE. ENGLAND 
TELEPHONE: CAMBORNE 2275 (7 LINES) 
TELEGRAMS AIRDRILL, | CAMBORNE 


SUBSIDIARY COMPANIES, BRANCHES AND 
AGENCIES THROUGHOUT THE WORLD 


The first name for lasting service 





All communications regarding advertisements should be addressed to the Advertising Managers. 
T.G Scott & Son, Ltd., Talbot House 9, Arundel Street, London, W.C.2. Phone: Temple Bar 1942. 
Printed by Maxwell Love & Co.. Ltd. Bradley's Buildings. White Lion Street, London. N.1 





